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INTRODUCTION

SITE LOCATION

The site of the West Lake Landfill is located at 13>QO St. Charles Rock Road in• rne site ot tne west Lake Landini is located at iĵ uu st. unarie

Bridgeton, Missouri (see Figure IN-1). The .site of the old landfill

•
approximately acres, was placed Qp_j:he alluvium.of the Missouri River, and

—part was placed in previously existing rock quarry pits at the edge of the

• Missouri River Valley. Current landfilling is being carried out in a deep

quarry placed in bedrock formations which are hydrologically isolated from the

' old landfill, and is therefore not part of this study.

PURPOSE

• The hydrogeologic investigation was intended to obtain the data necessary to

define the groundwater flow patterns and flow rates in the vicinity of the site,

| and determine the nature and distribution of any contaminants which may occur in

• the groundwater. It was also intended to provide a basis for planning a program

of long-term groundwater quality monitoring at the site and background data for

development of a remedial action program if conditions warrant.

• Because the geologic setting and stratification of the subsurface materials

• beneath the site influence the groundwater occurrence and flow pattern, a major

• part of the investigation was directed towards defining the site geology and

• engineering properties of the subsurface materials. In addition, a certain

amount of data was available from previous investigations, and an analysis was

made of the usefulness of that information.

WSTINT.HYI IN-1



SCOPE

To analyze Che hydrogeologic conditions at the site, field work was performed in

two phases, after evaluating existing subsurface information, as well as

available geological publications. Soil samples were obtained from 15 borings

drilled for this investigation. Selected samples were tested for soil

engineering properties, including moisture content, density, grain size, and for

fine grained soils, AL£g£berg limits^. Piezb~ffle"teT~Ttandpipes were installed in

the borings, both to future water level measurements and in some cases to obtain

groundwater samples for chemical analysis. Twenty of the previously existing

piezometers on the site were found to be usable for water level determinations.

Therefore, water levels were measured periodically in a total of 35 piezometers.

The piezometer tubes are screened at various depths in the alluvial aquifer, to

determine the hydraulic head and groundwater flow direction at different levels

in different and areas of the site.

Groundwater samples were collected from 18 selected monitoring wells. The wells

were selected to provide data at widespread locations on the site and at

different depths within the alluvium. Two rounds of sampling were performed,

one in winter and one in summer. The water samples were chemically analyzed in

the laboratory for full priority pollutants.

To assist in interpretation of the data from this investigation, maps and

subsurface profiles have been prepared showing the hydraulic head in the

aquifer, and the distribution of chemical constituents in the groundwater. The

maps and profiles are included in this report.

IN-2 WSTINT.HYI
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.1 The analysis of the data includes an assessment of the impacts of the landfill

on the groundwater of the area. The analysis was applied towards recommending a

*B plan for future, long-term groundwater monitoring.

I

I

I

I

*****
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I PART I

GEOLOGICAL SETTING

I
• In the St. Louis vicinity, the bedrock stratigraphic sequence consists primarily

of Limestone and dolomite which were deposited, for the most part, in shallow

I epicontinental seas. Geologic deposits range in age from Precambrian to

Uolocene. The Precambrian rocks are the only units that do not crop out in the

I St. Louis area; they are, however, present in the subsurface. Many periods of

emergence, nondeposition or erosion are implied by the disconformities and local

• unconformities observed in surface exposures and well data.

Bedrock in the West Lake area consists of limestones of the Pennsylvanian and

• Mississippian systems (Ref. 1). A thin deposit of the Cherokee Group

(Pennsylvanian) occurs nearest the surface at the site. The Cherokee consists

| primarily of limestone in this area, but may also contain interbeds of other

« clastic sedimentary rocks, primarily shales (Ref. 2). Below the Cherokee are

Mississippian limestones of the Meramecian series. The Ste. Genevieve limestone

• (approximately 30 feet thick), if present here, is apparently quite thin.

Occurring stratigraphically below the Ste. Genevieve is the St. Louis Formation

• (approximately 100 feet thick). The Saint Louis is the primary limestone which

is presently mined at the West Lake Quarry. Below the St. Louis Formation is

• the Salem Formation (approximately 100 to 160 feet thick), a limestone which is

• also being quarried at West Lake. The Warsaw Formation occurs below the Salem.

The Warsaw is a shaley limestone with some shale interbeds (approximately 80

I feet thick) and quarrying probably terminates near the top of this stratum.

WST1.HYI 1-1
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The present structural attitude of the rock units is the result of

compressional, tensional and uplifting forces which moved and altered the units

from their original depositional positions. These forces have folded,

fractured, faulted and tilted the rocks in the St. Louis area to a moderate

degree, and the resulting structures are superimposed on a regional dip or

large-scale tilting of the rock units of from 60 to 80 feet per mile to the

northeast. Locally, in the West Lake area, the bedrock strata are nearly

horizontal with minimal fractures.

Alluvium, including thick deposits of glacial outwash and some river terrace

deposits fills the deeply eroded bedrock channel formed by the Missouri River

during the Pleistocene Epoch. The thickness of the alluvium is variable because

of irregularities in the bedrock surface upon which it was deposited, but the

maximum known thickness is approximately 150 feet. The alluvium is composed of

clay, silt, sand and gravel. In general, the alluvium becomes coarser-grained

with depth. Occuring on the Missouri River valley bluffs above the river valley

are thick loess deposits. These loess deposits directly overlie the bedrock of

the uplands.

The West Lake Landfill site is located on the Missouri River valley's east wall

(Figure 1-1). Bedrock in the landfill vicinity occurs near the surface at the

point of transition between the loessial bluffs to the east and the alluvial

valley to the west. The generalized line of transition is shown on Figure 1-2.

The bedrock surface drops off sharply below the valley to the west and the loess

bluffs rise abruptly above the bedrock to the east. The quarry operations occur

generally where the bedrock is nearest the surface at the edge of the valley

WST1.HYI 1-2
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I
• wall, and past landfill operations have generally extended from the quarry area

westward on the alluvium. The surface of the alluvial deposits is quite level,

• although small drainageways and channels create slight depressions and terraces.

Figure 1-1 is a generalized, vertically exaggerated geologic profile across the

• Missouri River valley in the vicinity of the site. This profile illustrates the

relationships between the impervious bedrock, the alluvial aquifer, and the

• general range of water table elevations in the aquifer.

I

I

Figure 1-2 is a site plan showing the topography of the site and the locations

of the borings drilled and/or used in this investigation. Also shown on Figure

1-2 are the approximate boundaries of the landfilled area.

I
Figure 1-3 is a detailed geologic profile along the southwest perimeter of the

| existing landfill. The location of the line of the detailed geologic profile is

• shown on Figure 1-2. Figure 1-3 shows the relationships between the bedrock and

the overlying alluvium, comprised of the coarse-grained aquifer and the

• uppermost, generally fine-grained aquitard. Also shown are water levels in

piezometers at times of relatively high river stage (and consequent high water

• table in May 1984) and relatively low river stage (and consequent low water

table in February 1984). Also, note that the water table intersects the ground

I

I

I

I

surface in the drainage ditch adjacent to the road at the northern end of the

profile line.

*****
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PART II

SUBSURFACE INVESTIGATION

A. PRELIMINARY AND PRIMARY INVESTIGATIONS AND PREVIOUS STUDIES

I
I
I
I
I

A preliminary subsurface field investigation of the site was conducted in

• August, 198A. The field and laboratory work performed for this

investigation were intended to supplement information from previous

• investigations of this site, and to obtain additional information on

• groundwater conditions. The preliminary investigation included drilling and

sampling nine borings, four of which extended to bedrock. The locations of

• the borings (which are numbered in the 80's) are shown on Figure 1-2. The

information was presented in the report entitled "Hydrogeologic

• Investigation - West Lake Landfill - Preliminary Phase Report", January,

_ 1985 by Burns & McDonnell. After the preliminary phase of the project was

~ completed and the data evaluated the primary phase was begun. Six test

• borings were drilled and piezometers installed in April and August, 1985.

All six test borings were drilled to bedrock. The locations of these

• borings (numbered in the 90's) are shown on Figure 1-2.

I

I

Existing piezometeres (numbered in the 50's, 60*s, and 70's) were evaluated

for soundness of construction by field inspection and response to water

level changes and found to be acceptable for indication of water levels

• (hydraulic head). Therefore, data collected from these piezometers was

utilized to evaluate groundwater gradients and flow directions.

I

WST2.HYI II-l



Piezometers were installed in all borings for both phases for purposes of

water level determination were used for obtaining water samples for chemical

analysis. Some of the piezometers were clustered with existing monitoring

wells or with each other resulting in eight clusters of water level

monitoring points that can be used to detect possible differences in water

pressure (hydraulic head) with depth. Boring depths ranged from 22.0 feet

to 143.3 feet. Soil samples were obtained on 5- or 10-foot centers in all

borings according to ASTM standards. Using thin-walled Shelby tubes, 12

undisturbed soil samples were obtained at various depths in the borings.

Using standard penetration test procedure, 156 split-spoon samples were also

obtained.

The geologic logs of all of the borings drilled for this investigation are

included in Appendix A.

B. MONITORING WELL PROGRAM

Piezometers were installed in each boring according to the typical

construction diagram in Appendix B. Specific construction details for

piezometers are noted on the respective boring logs. When piezometers were

not responding to changing water levels in the aquifer they were developed

by evacuating with compressed air until clear water flowed freely into the

piezometer. Piezometer D-87 did not respond even after evacuation by

compressed air, so it was bailed and surged to ensure that it was

functioning properly. Piezometers were installed at shallow depths

(designated "S" and screened near the water table elevation), deep depths

(designated "D" and screened near the bedrock surface), or intermediate

II-2 WST2.HYI
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• depths (designated "l"). Depths were determined considering depths of

• nearby existing piezometers so that the entire saturated thickness of the

aquifer could be monitored. Because the depths of many of the shallow and

• intermediate piezometers were close to each other, data from the shallow and

intermediate piezometers were all used together for contouring the water

£ table.

™ Presence and depth of free water was noted on boring logs during drilling,

• when possible, and water levels in borings and piezometers were noted

immediately after installation and at various times thereafter. These water

• levels, along with water levels from existing monitoring wells, are

tabulated in Appendix C of this report. A surface water monitoring point

| (SMP-4) was placed in the drainage ditch along St. Charles Rock Road at the

• northern tip of the site. Throughout most of the year, the water table in

the aquifer is above the bottom of the ditch, so monitoring surface water

I elevations there provides data on hydraulic head in the aquifer. SMP-4 was

destroyed before its location and elevation were surveyed but changes in

• water levels were recorded for three months.

™ During the preliminary phase, in-situ hydraulic conductivity was determined

• in four piezometers using a single-pulse bailer test, performed according to

methods described by Hvorslev (1951). An air compressor was used to

• evacuate the piezometers, and water levels were measured as the well

recovered. Data from these tests along with calculations of permeability

| using Uazen's formula are presented in Table D-l in Appendix D of this

I

I

report.
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C. DRILLING AND SOIL TESTING

The soil borings were drilled using a truck-mounted Acker MP-5 drill rig.

Generally, 4-inch-diameter continuous-flight augers were used to drill above

the water table and 4-1/2-inch-diameter Tri-cone rotary wash methods were

used below the water table. The drilling was performed by Wabash Drilling

Company (Subsurface Construction Company), St. Louis, Missouri, under the

continuous observation of a Burns & McDonnell geologist who logged the

encountered soil and rock materials. Surveying to determine boring

elevations was done by Bellinger Surveying Company.

Laboratory testing of the soils material was performed by Kansas City

Testing Laboratory, Shawnee Mission, Kansas. Tests included (three)

moisture contents, (three) dry unit weights, (two) Atterberg limits, (eight)

sieve analyses, and (two) hydrometer analyses. All tests were performed in

accordance with ASTM standards.

The results of all soils laboratory tests for engineering properties are

included in Appendix D.

D. GROUNDWATER SAMPLING AND CHEMICAL ANALYSIS

1. SAMPLE LOCATIONS

For the evaluation of groundwater chemical quality, 18 existing

monitoring wells were selected for sampling. The wells were located in

various locations around the site of the previously landfilled areas and

II-4 WST2.HYI
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1
1
1
1•
1
1
•

1
1

1
1
1

1
1
1

screened in the shallow, intermediate and

There were two sampling rounds, from December

and from May 19 to May 21, 1986. The

deep parts of the alluvium.

11 to December 15, 1985,

purpose was to evaluate the

difference in groundwater quality in relation to seasonal variation.

The sampled monitoring wells were as follows:

S-51 D-87
1-59 D-88
1-66 D-89
S-80 D-90
D-81 D-91
D-82 D-92
D-83 D-93
S-84 D-9A
D-85 D-95

It should be noted that Piezometer 1-66 was not sampled during the first

sampling round because it was inundated by surface water in the road-side

ditch.

2. FIELD METHODS

All samples were collected by a Burns & McDonnell Environmental Engineer

with assistance from West Lake employees.

Before sample collection, the water level was

amount of water in the piezometer casing.

measured to determine the

Approximately three casing

volumes were then removed from each piezometer with a bailer and the

piezometer was allowed to recharge before

with polypropylene rope was used to flush and

WST2.HYI II-5
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Before moving to the next well, the bailer was thoroughly cleaned with

distilled water and the polypropylene rope was replaced.

The samples were collected in bottles prepared and supplied by the

laboratory. The volatile samples were collected first, leaving no air

space in the sample vials. All preservatives were added to the samples

in the field except for the metals samples. Preservative was added to

the metals samples after they were filtered through a 45-micron Geotech

backflush filter. This took place at the end of each sampling day.

All samples were kept cool until delivery to the laboratory. All sample

bottles were accompanied by Chain-of-Custody forms listing information

such as the sample number name of sampler, date, bottles, and type of

analysis.

3. CHEMICAL ANALYSIS

All samples were analyzed for priority pollutants listed under 40 CPR,

Part 122. The priority pollutants consist of the following:

Volatile Organics
Acid/Base Neutral Extractables
Pesticides/PCB's
Total Phenols
Total Cyanide
Metals

In addition, during Round 1, samples for Monitoring Wells D-83, S-84, D-85

and D-92 were analyzed for gross alpha and beta radiation. On May 7 and 8,

1986, water samples were collected from 32 wells by Department of Energy

personnel and analyzed for gross alpha and beta radiation.

I1-6 WST2.HYI
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4. LABORATORIES

The priority pollutant samples collected during Round 1 were analyzed by

Environmental Trace Substances Research Center, located in Columbia,

Missouri. The samples analyzed for gross alpha and beta were sent to

• Controls for Environmental Pollution, Inc., in Santa Fe, Mew Mexico.

Volatile organics were analyzed according to EPA Method 624.

• Base-Neutral Extractables were analyzed according to EPA Method 625.

• Acid extractables were analyzed according to EPA Method 604. Pesticides

and PCB's were analyzed according to ERA Method 608. Metals were

• analyzed by inductively coupled plasma, and cold vapor atomic absorption

was used to detect mercury.

I
_ The second round of priority pollutant samples was analyzed by

• Envirodyne Engineers of St. Louis, Missouri. The Department of Energy

• gross alpha and beta samples were analyzed by Oak Ridge Associated

Universities, in Oak Ridge, Tennessee. Volatile organics were analyzed

• by EPA Method 624. Base-Neutral/Acid Extractables, and Pesticides/PCB*s

were analyzed by EPA Method 625. Arsenic, selenium, silver, antimony

• and thallium were analyzed by furnace atomic absorption. Mercury was

j| analyzed by cold vapor atomic absorption. The remainder of the metals

were analyzed by inductively copyled plasma.

WST2.HYI II-7



E. DATA INTERPRETATION

1. GEOLOGICAL INFORMATION

The geological and subsurface information obtained from the test borings

on the site is illustrated on several subsurface profiles to facilitate

interpretation and understanding of the geology of the site. The

profiles have been used to show the lateral changes in subsurface

materials, determined from the geologist's logs and soils laboratory

data.

2. WATER LEVEL DATA

Selected rounds of water level measurements have been contoured in plan

view to illustrate the configuration of the water table in different

parts of the site at times of different river stage. From the water

level contour maps, directions of groundwater flow are indicated. Maps

were prepared separately for the deep piezometers so that comparison

between groundwater flow in the deep and shallow/intermediate zones in

the aquifer could be made. Note that the depths of the bottoms of the

piezometers designated shallow and intermediate are vary nearly the

same, so for purposes of this report, they are contoured together.

Selected water levels are also shown on geologic profiles (Figures 1-1

and 1-3) to illustrate the relationship between deep and shallow water

levels. In addition, two graphs are provided showing change in Missouri

River stage relative to changes in water levels in selected piezometer.

* * * * * *

I1-8 WST2.HYI



i
i
i
i
i
i
i

i
i
i

PART III

SUBSURFACE CONDITIONS

A. UNCONSOLIDATED OVERBURDEN

There are basically two types of unconsolidated overburden in the West Lake

vicinity; windblown silt (loess) and Missouri River alluvium. The loess

overlies bedrock on the bluffs bordering the Missouri River Valley. The old

landfill operations on the West Lake property are generally to the west of

the loess bluffs. No loess was encountered in test holes drilled for this

investigation. Due to the long-term construction activities at the site,

• soil and crushed rock fill material occurs to depths of over 30 feet in some

places on the site. An example can be seen on the log of Boring D-92, where

| fill soil and rock occurs to a depth of 31.0 feet.

™ Within the Missouri River Valley are thick deposits of alluvium. The

I alluvium consists generally of sand and gravel, with minor seams and lenses

of clay and silt. Silt and clay occurs in the alluvium in significant

• amounts at shallow depths, with the maximum depth of occurrence of

approximately 25 feet in some locations, and as little as approximately 5

• feet in other areas. The alluvium extends to depths of over 100 feet. The

• alluvium thins abruptly toward the valley edge as the bedrock rises beneath

it to form the valley wall. Permeability of the alluvium ranges from 2.4 x

I 10 cm/sec to 2.5 x 10~* cm/sec (see Table D-l in Appendix D).

Ten borings drilled for this investigation penetrated the full thickness of

alluvium. Table III-l presents a summary of alluvium thicknesses and the

WST3.HYI III-l



depth to bedrock in each of these borings. All ten of these borings

terminated in limestone bedrock.

Table III-l

SUMMARY OF BORING DEPTHS

Boring Mo.
D-83
D-85
D-87
D-89
D-90
D-91
D-92
D-93
D-94
D-95

Thickness
of Alluvium (ft(

115.3
61.5
92.0
33.9
46.0
44.0

112.6
104.0
108.8
92.6

Depth to
Bedrock (ft)

115.3
83.5
111.0
47.8
46.0
44.0
143.6
118.0
108.3
100.6

Natural deposition in the Missouri River floodplain has occured as the river

channel meandered between the valley walls creating point bars and natural

levees, filling abandoned channels, and temporarily forming swamps, lakes,

and small channel environments. This resulted in the deposition of various

materials throughout the floodplain, and, consequently, lithologic units

terminate in the subsurface very abruptly both horizontally and vertically.

A relatively consistent pattern in the alluvial profile is that coarse sands

and gravels tend to occur lower in the profile and silts and clays occur

nearer the ground surface. Soils that are predominantly silt and clay tend

to occur in the upper 5 to 10 feet of the natural alluvium, but fines occur

to depths of approximately 25 feet in places. This is generally above an

elevation of 430 feet. A few seams of fine-grained soil occur below the

430-foot elevation as in Boring D-81. South of the site, a substantial
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thickness of silty clay was encountered during the investigation. Boring

D-91 encountered a deposit of silty clay to a maximum depth of 31.0 feet.

I Between elevations of roughly 450 feet and 400 feet, the alluvium is

characterized by interbedded seams of sand, silty and clayey sand, and a few

• silty clay seams. These seams range in thickness from a few inches to over

10 feet. They are quite discontinuous laterally as evidenced by the poor

• correlation between adjacent borings. This material is generally of a lower

• permeability than the underlying sands and may be considered an aquitard in

the areas where the fines occur. Flow occurs through the soil, but

• transmission is impeded by the presence of a significant amount of fines.

This zone is of a highly variable thickness due to its deposi.ti.onal history

(see Figure 1-3). In places, the bottom of the old landfill apparently

extends below this fine grained stratum into the aquifer sands below.

• Below an elevation of roughly 400 feet, thick deposits of sand which are

quite uniform in character, are predominant. Several borings encountered

borings.

I

I

I

gravel seams. For example, Borings D-81, D-92, D-93, and D-95 encountered

gravel seams at depths ranging from 47 to 123 feet. While being more

uniform in character than the overlying alluvium, these deeper sands exhibit

changes in lithology and grain-size characteristics when correlated between
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B. BEDROCK

Bedrock was encountered in Borings D-83, D-85, D-87, D-89, D-90, D-91, D-92,

D-93, D-94 and D-95. The rock was penetrated from 0.0-feet to 1.2 feet in

these borings. The bedrock is described as a cream to light-brown

limestone, medium strong to strong, and correlates with the St. Louis and

Salem limestones observed in the West Lake quarry. The bedrock below the

alluvium is apparently only slightly weathered as evidenced by the

difficulty with which it was penetrated. A few fracture zones are visible

in the quarry but the limestone is predominantly unfractured. Very few

seeps discharge into the quarry which has been excavated to more than 180

feet below the alluvial water table.

Table III-2, below, lists the borings in which bedrock was encountered and

the depths and elevations of the bedrock surface, which was found to be

limestone in all cases.

Table III-2

Boring No.
D-83
D-85
D-87
D-89
D-90
D-91
D-92
D-93
D-94
D-95

Depth to
Bedrock
115.3
83.5
111.0
47.8
46.0
44.0
143.6
118.0
109.8
100.6

Elevation
of Bedrock

329.1
369.4
349.0
406.3
400.0
404.0
331.77
332.70
333.88
352.49

The base of the nearby quarry is in shaley limestone, probably of the Warsaw

Formation, which is at an elevation of about 240 feet. The St. Louis and

III-4 WST3.HYI



1
1
1

1
1̂B

1

Salem limestones in the quarry area extend from

to the Warsaw Formation.

C. GROUNDWATER OCCURRENCE

1. GENERAL DESCRIPTION

Groundwater in the alluvium generally occurs

water table conditions. There are a few

near the ground surface down

as a single aquifer under

localized exceptions to this

condition which cause minor and usually temporary confining conditions.

Another minor exception that has been found is that the water level in

piezometer S-80, at the south end of the site represents a perched water

table above a localized silt and clay deposit. The water table surface

1

1

1

1

is quite level, not varying more than a foot

most of the site at any given time; thus the

or two in elevation over

gradient is very low.

The water table elevation fluctuates vertically as much as 7 feet, in

any particular well, throughout the year

precipitation. Precipitation affects the

infiltration on the site, and some localized

in response to variations in

Missouri River stages,

recharge due to runoff from

the river valley bluffs; all of which have direct affect on the water

table elevations.

Generally, the major portion of the aquifer is responding to a gradient

induced by the configuration of the Missouri River bedrock channel and

1

1

also influenced by the Missouri River stage (Ref. 3). but superimposed

upon this general gradient are some minor groundwater mounds and
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depressions which influence the gradient near the water table surface.

These are apparent from groundwater contour maps, several of which were

constructed from water level data obtained from this study. The August

29-30, 1984 data are representative of the perennial contour pattern and

are shown on Figure III-2. The most prominent of the water table

features is the persistent mound occurring in the southern portion of

the landfill.

The water table gradient is variable with time in different parts of the

aquifer, although these variations are of a relatively minor scale.

Since the water table is nearly level, a relatively minor change in the

water level in an area can cause a change in flow direction at the water

table surface. Because of the many minor effects on the water table

over the area, such as local recharge and discharge areas and variable

soils materials, the water table is an uneven surface at any given time

and may change its configuration over a period of time. However,
>

overall movement of groundwater over a substantial period of time is

'" i
most often to the northwest, either toward the river or" subparallel to

the river.

The elevation of the water table at the site generally fluctuates

between 430 and 440 feet during the year. The water table is high |

during and after the spring rains and snowmelt of March and April and M

rises slightly after the fall rains in October (see Figures III-2 and

III-3). The water table fluctuations generally mimic the Missouri River I

stage fluctuations in a subdued manner.

I

I
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At any given time, the water table is nearly level with the notable/

\̂ ^/
exception of the persistent groundwater mound in the vicinity of

Piezometers S-75, S-76, 1-73 and D-89 which is discussed later in this

section. In the northern half of the landfill site, the relief on the

water table surface is commonly less than 0.5-feet at any given time,

indicating a very low gradient. The groundwater mound in the southern

portion of the landfill is seen to exhibit relief of from 1 to about 4

feet at the different times of observation for this study.

•

I
At times, there is an apparent predominantly downward component of flow

• in the aquifer near the valley wall. This is indicated by the

difference in hydrostatic head between piezometers screened in the upper

and lower portions of the aquifer. The deeper piezometers generally

indicate lower water levels than nearby shallower piezometers. Since

groundwater flows from areas of higher pressure to lower pressure, the

flow would be generally downward in this area. An example of this is

seen when comparing October 1984 water levels in the deeper D-81 and

D-89 piezometers to water levels in the shallower S-75 and S-76

piezometers. The calculated vertical gradient near the valley wall

, ' varies somewhat throughout the year but generally ranges between 0.117

and 0.0007̂ P This vertical component of flow dominates the horizontal• — "'
component near the valley wall, which generally ranges between 0.003 and~

0.008 throughout the year. Further west, away from the sloping bedrock

valley wall, flow is predominantly lateral. Comparison of deep

hydrostatic head in D-83 with shallow hydrostatic head in 1-62 indicates

little elevation difference and, therefore, almost no vertical component
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of flow exists. The flow is basically horizontal; generally toward the

n Missouri River. The horizontal gradient generally ranges between 0.0003
I i •

'l-'6> and 0.00(17 throughout this year as calculated from regional groundwater
, 1 / .---̂
\j contours (obtained from Earth City piezometers as shown on Figure IN-1).

Generally, the water table elevation is influenced most significantly by

the stages of the Missouri River. As the river rises or declines, the

water table responds similarly but in a delayed and subdued manner.

Hydrographs were constructed from piezometers which exhibit the typical

pattern of change in water levels throughout the year. As can be seen

by comparing these hydrographs with the Missouri River stages

(Figures III-2 and III-3), the water levels in the piezometers are seen

to rise steadily in the spring, when the river is rising, and decline
//

during the drier summer months, /the rise in the water table at the West
r

Lake site lags behind the overall rise in the river stage during the

spring by several weeks. The alluvium creates a buffer zone between the

river and the alluvial groundwater beneath the site causing the time

lag. Another effect of the alluvium is to decrease the effect of rapid

changes in the river stage so that the water levels in the piezometers

do not fluctuate dramatically on a daily basis. This lack of daily

fluctuation of the water table was documented by the continuous water

level recorder, which reveals gradual, slow changes in water table

elevation.

The water table generally slopes downstream and toward the river during

the dry summer months and generally downstream during the wet spring
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/•̂
months,)although changes in gradient direction apparently occur at other

_ times during the year in response to changes in stage of the Missouri

I "~I— River. Determination of this overall gradient direction is based upon

• Earth City piezometer readings and from water table contour maps of the

floodplain across the Missouri River Valley from the site (Ref. 4) (see

• Figure IN-1). The gradient may be away from the river for short periods

of time during high river states, but this is apparently only a

• localized affect near the river.

, l
u The unconfined condition of the aquifer is evidenced by the absence of a

continuous aquiclude being correlated between borings. Another

V indication of unconfined conditions is the water level data from

| clustered piezometers. As can be seen by comparing Figures III-l and

III-4, five clusters (pairs) of piezometers, S-84 and D-85, 1-66 and

I D-94; 1-62 and D-83; S-82 and D-93; S-51 and D-90; and 1-50 and D-91

• show essentially no elevation difference in water levels between the

piezometers screened in the deeper portion of the aquifer and the

I adjacent piezometers set to shallower depths. This indicates that the

I

I
1̂  v!<v ur

\N

\

!

5

^y- deep and shallow wells were screened in the same hydraulic unit and no

conditions exist there. It alsoindicates horizontal flow in

' '• 'l IV0" these areas with little or no vertical component of flow at the time

f

I ̂

V' I \>
"*'' v V^ these measurements were made.
J>W

Another cluster, S-80 and 1-50, exhibits significant, though not large,yr
water level differences between adjacent deep and shallow wells. The

difference between water levels in S-80 and the deeper 1-50 is due to a

WST3.HYI III-9
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shallow perched wafer zone which is intercepted by the screened segment

of Piezometer S-80. Piezometer S-80 indicates the head in the perched

x_
zone and 1-50 indicates the head in a deeper sand seam. The san- seam is

confined below silty clay. Because the water elevation in 1-50 is very

nearly the same elevation as in nearby wells and since the clay seams in

the vicinity tend not to be laterally extensive, it is concluded that

the groundwater in 1-50 is semi-confined, rather than completely

confined. That is, it has some degree of hydraulic connection with the

surrounding groundwater, but is partially confined because of the

presence of the overlying low-permeability material. Since the water

table in Piezometer S-80 is perched, the water levels from this well are

excluded from the groundwater contour maps.

Water levels were continuously monitored in Piezometer 1-62 from May 24

to October 23, 1984 using a Stevens water level recorder. The water

level remained fairly steady, with only minor fluctuations, until

approximately July 6, 1984 when a fairly steady decline from 436.1 to

435.6 occurred until about the end of July. Another more rapid decline

in the water level occurred from about August 6 to August 28 when the

water elevation dropped from 435.4 to 432.9. The water level remained

fairly steady through September until October 3 when the recorder was

removed. The indication from the continuous monitoring data is that

monthly water level measurements are adequate for detecting any

significant changes in water table elevations.
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FLOW DIRECTION AND GRADIENTS

'• Figure III-l includes water table contours and arrows indicating general
M

groundwater flow direction. It is important to note that the map was

'• made using water level data from August 29 and 30, 1984, and that the

pattern of contours is consistent with the pattern from the other water

,1 well measurements made for this study, thus, the pattern of water table
\̂ ,.'

• contours is relatively constant throughout the year, even while the

elevation of the water table in the entire aquifer is illustrated by the

• water levels shown on the detailed geologic profile across the site

(Figure 1-3).

I
To determine the difference between groundwater flow in the upper

™ portion of the aquifer as compared to that in the lower part of the

• aquifer, a comparison was made between water levels measured in the

shallow and intermediate piezometers and those measured in the deep

peizometers

The deep and shallow flow patterns are generally similar, but there are

• 1

I : ••) times when the hydraulic gradients in the lower part of the aquifer are
/ ' ;
/ / extremely low (less than 1 foot per mile), and the groundwater flow

•' rates in the deep aquifer are negligible. This can be seen by comparing

Figure III-4 (where the flow patterns and gradients in the upper aquifer

are similar to the general pattern shown on Figure III-3), with Figure

III-5, where the gradient is negligible, but very slightly elevated in

the northern parts of the landfill. Figures III-5 and III-6 have been

provided to illustrate that there are times when a gradient builds up on

WST3.HYI III-ll



the hydraulic head in the deep aquifer, in response to recharge from the

surface water recharge zones in the southeast part of the site. The

changing pattern of hydraulic head distribution in the deep portion of

the aquifer is also probably related to changing pressures in the

, -cU
aquifer canal by rise and fall vf .river stage. As can be seen in

Figures III-6 and III-7, the pattern of groundwater flow in the deep

aquifer is similar to that in the shallow aquifer.

The flow direction of groundwater beneath the West lake site is

dependent upon which part of the aquifer is considered. At the surface

of the water table, a perennial mound in the southern portion of the

site controls the flow direction (see Figure III-l). Groundwater in the

upper portion of the aquifer will flow away from the mound to the north,

west, and south. Because this mound is small (less than 3 feet of

relief in comparison to the thickness and volume of the aquifer, it has

only a slight affect on groundwater flow direction at greater depths.

The groundwater mound is the result of a local recharge area created by:

(1) the pumping of water from the quarry to surface drainage ditches

which is discharged to this area, (2) surface infiltration along Old

X X>
St. Charges Rock Road, and (3) possible leakage from/unlined; surface

water holding ponds in the quarry vicinity. Groundwater in the lower

portion of the aquifer flows generally in a westerly or northwesterly

direction in response to the gradient induced by the Missouri River

stage and the gradient of the river valley. Flow is predominantly

downward near the valley wall. Another influence on the flow direction

is the nonuniform permeability characteristics of the aquifer. Because
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i
• of the various alluvial materials, such as clay lenses and small sand-

• filled channels, groundwater will flow more rapidly through the higher

permeability materials. These effects will tend to be localized and
i
• will not change the overall flow direction drastically.

'—

*

In the northern part of the site where the water table gradients are

seen to the very low (see Figure III-l), groundwater flow is generally

northward near the northern end of the site and westward from the

• western portion of the landfill. Thus, flow is generally radiating from

the central portion of the landfill toward the perimeter, probably due

I to slight mounding of the water table within the landfill itself.

Because of the extremely low hydraulic gradients and low relief on the

• water table, this pattern may not be consistent with time; local

• variations may alter the pattern somewhat, but these variations are

minor. Thus the pattern shown on Figure III-l predominates throughout

•

i

I

I

I

the year.

| 2. GROUNDWATER QUALITY

^ a. Distribution of Chemical Constituents

•

The lateral and vertical distribution of detected chemical
'

1 constituents was investigated to determine if the landfill was

affecting local and downgradient groundwater quality.

(1) Lateral Distribution; Chemical results were obtained from wells

upgradient, downgradient, and around the perimeter of the
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Landfilled area. When chemicals were detected at several

locations, the results were plotted on a site map. The most

informative chemical distribution maps are shown in this report.

The complete results of chemical analysis are contained in

Appendix E.

The only priority pollutant volatile organic compound detected

in both rounds was methylene chloride. The chemical

distributions for Round 1 and Round 2 are shown on Figures

and . In Round 1, methylene chloride was detected in wells

throughout the landfill area. Piezometer D-90 showed 83 ug/1 of

methylene chloride, the highest detected level. The

concentration pattern was irregular and therefore not contoured.

In general, the downgradient wells showed lower levels of

methylene chloride (from 6 to 12 ug/1), except for

Piezometer D-83, which had 55 ug/I. /R Acetone, not a priority

pollutant, was also detected in most samples. Methylene

chloride was also detected in Round 2, but at only three

locations and at lower concentrations. Piezometer D-90, only

contained 6 ug/1. Piezometer D-89 showed 10 ug/1 and

Piezometer 1-59, a shallow downgradient well, showed 7 ug/1.

The rest of the well concentrations were less than the detection

limit of 5 ug/1.

The only priority pollutant base-neutral compounds detected in

Round 1 were bis(2-ethylhexyl)phthalate and trace amounts of two
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I
I other phthalates. Only bis(2-ethylhexyl)phthalate was detected

m during Round 2 at one location. The chemical distribution map

for Round 1 is shown on Figure 111-10. Round 1 results showed

• bis(2-ethylhexyl)phthalate at five locations throughout the

landfill area. The pattern was irregular and therefore not
'•
• contoured. Piezometer D-90 showed 115 ug/1, while the

background wells had concentrations less than the 1 ug/1

B detection limit. Piezometer D-92 had the highest level of

477 ug/1. The downgradient well mostly had concentrations

either close to or below the detection limit.

I

I
Round 2 results showed bis(2-ethylhexyl)phthalate at only one

| location. As in Round 1, Piezometer D-92 had the highest level

_ of 25 ug/1. All other wells showed concentrations less than the

™ 10 ug/1 detection limit.

I The Round 1 results, in addition to providing priority

• pollutants concentrations, also provided information on possible

additional organic compounds. Trace amounts of aliphatic

• hydrocarbons (also identified as diesel oil) were detected in

• Piezometer 1-59 and S-80. An organic odor was evident in

Piezometer S-80 during both sampling rounds. Most of the

• samples contained a variety of tentatively identified compounds

such as phthalate esters, trimethyl cyclohexane-1-one, and other

| compounds found in plastics. The source of these compounds is

unknown.

I

I
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Phenol was detected at five locations in Round 1. Figure III-ll

shows the distribution of phenol. The pattern is irregular and

therefore not contoured. Piezometer D-92 had the highest

concentration of 19 ug/1. The downgradient wells to the west of

the landfill had concentrations of up to 7 ug/1. The detection

limit was 1.7 ug/1.

Phenol was not detected in Round 2 above the detection limit of

10 ug/1. No other acid-extractable compound was detected. A

general analysis of total phenolic compounds, a different

analysis with detection limit of 2 ug/1, was negative.

Trace amounts of several pesticides were detected during

Round 1. Compounds detected included gamma BHC (Lindane), delta

BHC, chlordane, dieldrin, endrin, 4,4' ODD, 4,4' DDE, 4,4' DDT,

and hexachlorobenzene. The compounds DDD and DDE are

decomposition products of DDT. All wells tested positive for at

least one pesticide. Piezometers S-82 and D-83, to the west of

the landfill, showed the greatest numbers and highest

concentrations of pesticides. All pesticide concentrations were

less than 0.70 ug/1. The distribution of two frequently found

pesticides, chlordane and 4,4* DDE, were plotted and shown on

Figures 111-12 and 111-13. Chlordane was not detected in the

upgradient wells, and shows an irregular pattern in the

downgradient wells. Piezometer S-82 had a maximum concentration

of 0.258 ug/1. The DDT decomposition product, 4,4' DDE, was
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I
• found at 11 wells, both upgradient and downgradient of the

landfill. The upgradient and background wells had higher

concentrations. Piezometer D-89 had the maximum concentration

at 0.117 ug/1. In general, the distribution of pesticides is

// irregular and the source is unknown. No pesticides were

I i; '

i
i

•

•

|

I
i
i

r

* detected in Round 2. The detection limits in Round 2 were

A-- 'J y .,-•' similar to those in Round 1.

• The distribution of inorganic constituents followed an undefined

pattern as did the organic constituents. Total cyanide was

I detected at 1 or 2 ug/1 levels at six locations during Round 1.

The highest level was 6 ug/1 at Piezometer D-90 to the south of

I the landfill area. In Round 2, total cyanide was detected in

only one well above the 5 ug/1 detection limit. Piezometer D-89

1̂• had the highest level at 7 ug/l.

The Round 1 metals ICP (Inductively Coupled Plasma) scan

produced results for 32 dissolved metals. Conventional

parameters such as iron and sodium were plotted to determine a

pattern with respect to the landfill, since these compounds are

_ often associated with landfill contamination. The distributions

of sodium and iron are shown on Figures 111-14 and 111-15. The

I sodium concentration ranged from 5 mg/1 to a high of 175 mg/1 at

Piezometer D-83. The ranges were generally between 30 and

70 mg/1 both upgradient and downgradient of the landfill, with

no distinct pattern. Levels were generally higher in the wells
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west of the landfill (over 100 mg/1). Dissolved iron

distribution was also irregular. The highest concentration of

31.5 mg/1 was found in Piezometer S-84. Levels were generally

higher within the landfill boundary. Downgradient

concentrations were slightly higher than upgradient

concentrations.

In Round 1, very few priority pollutant metals were detected,

except for copper and zinc. The distribution of zinc, which was

found in almost all wells, is shown for Rounds 1 and 2 on

Figures 111-16 and 111-17. The concentrations ranged from less

than 2 ug/1 in Piezometer D-90 to 1240 ug/1 in the adjacent

Piezometer S-51. Most other concentrations ranged from 30 to

140 ug/1 throughout the landfill.

In Round 2, the detection limits for most metals were

approximately one tenth the detection limits in Round 1. Even

at detection limits of 1 to 4 ug/1, very few heavy metals were

detected. The highest lead concentration was found at

Piezometer D-91,to the south of the landfill. Compounds such as

antimony, nickel, thallium, and zinc were commonly found.

Silver was detected but at levels close to or below the

detection limit of 2 ug/1. The distribution of zinc is shown on

Figure 111-19. As in Round 1, the lowest level of less than

2 ug/1 was found in Piezometer D-90, while the highest level of

2000 ug/l was found in the adjacent Piezometer S-51. The
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remaining wells ranged between less than 2 and 70 ug/1

throughout the landfill.

• The distribution of the heavy metal arsenic was plotted, since

several positive values were obtained. This is shown on

| Figure 111-18. Piezometer D-91, a background well, contained

_ 4 ug/1 of dissolved arsenic. The maximum level of 9 ug/1 was

found in Piezometer S-84 and S-88.

I
Generally, the distribution of dissolved metals showed no

• distinct pattern and downgradient levels did not significantly

differ from upgradient levels.

The significance of the chemical constituent concentrations will

be discussed in Part IV.

I
In addition to priority pollutant analysis, four wells were also

I sampled for gross alpha and beta radiation during Round 1. The

_ results are included in Appendix E. The values for gross alpha

™ ranged from less than 2 pCi/1 (pico curies per liter) in

• Piezometer D-83 to 270 pCi/1 in Piezometer S-84.

Piezometer S-84 had the only gross alpha or beta level exceeding

• 31 pCi/1. The laboratory explained that these high levels could

have been due to the presence of suspended clay material in the

• sample, and that future samples should be filtered.

I
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In May, 1986, 32 well samples were collected and analyzed for

gross alpha and beta by the Department of Energy. The results

are included in Appendix E. Further isotopic analyses are being

performed on many of the samples.

(2) Vertical Distribution; The vertical distribution of chemical

constituents was evaluated to determine:

(a) The presence of chemicals in the shallow and deep aquifers.

(b) Differences between the shallow and deep aquifers with

respect to chemical constituents.

Organic chemicals were detected both in the shallow and deep

part of the aquifer. In general, highest levels of methylene

chloride were found in the deep piezometers, although only three

piezometers had detectable levels in Round 2.

Bis(2-ethylhexyl)phthalate was only found in deep piezometers in

both Round 1 and Round 2. In Round 1, phenol was found in both

shallow and deep piezometers. Pesticides were also found in

both shallow and deep piezometers at similar concentrations.

Dissolved metals concentrations showed no definite pattern with

respect to shallow and deep aquifer levels. In some well

clusters, sodium was highest in the deep wells and in other well

clusters sodium was highest in the shallow wells. The same was
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true for iron, zinc and many of the other detected metals. The

well cluster of D-90 and S-51 consistently showed a low zinc

level in the deep well and a high zinc level in the shallow

well. The reason for this is uncertain, since this occurrence

was inconsistent with other metals data but nonetheless is not

at a level of concern.

b. Seasonal Variation

The sampling rounds occurred during two distinct seasons. Round 1

took place in December while Round 2 took place in May. In general,

more chemicals were detected in Round 1, and at higher

concentrations. Among those chemicals found to a greater extent in

Round 1 were methylene chloride, bis(2-ethylhexyl)phthalate, phenol

and pesticides. Priority pollutant metals were found more often in

Round 2 because of the lower detection limits. Comparable metals

I

I
^ c. Validity of Data

such as zinc did not show substantial changes from Round 1 to

Round 2.

The validity of the chemical data is dependent on:

o The field collection of the water samples and proper preservation

of the samples,

o The chemical laboratory quality assurance/quality control

(QA/QC).

WST3.HYI 111-21



The organic data can be evaluated using the laboratory spike and

blank and replicate sample data. During Round 1, the spike and

duplicate sample results were within method accuracy limits.

Bis(2-ethylhexyl)phthalate was detected in the blank at 3.5 ug/1.

The Round 2 laboratory volatile organic blanks contained 17 and

15 ug/1 of methylene chloride. Trace concentrations of

bis(2-ethylhexyl)phthalate were detected in the blanks.

The QA/QC information provided by the laboratories for Round 1 and

Round 2 indicates that the sample data is reliable with respect to

laboratory analysis. Possible interferences are methylene chloride

and bis(2-ethylhexyl)phthalate. The Round 2 blank concentrations of

methylene chloride may be high enough to cancel out the

concentrations found in the three wells.

Field procedures could also have introduced an error factor to the

chemical results. Common sampling errors are:

o Introduction of surface contamination to the sample.

o Improper cooling, storage and preservation.

o Aeration of sample during collection.

o Insufficient purging of stagnant well water.

o Use of unclean sample bottles and sampling equipment.

Since precautions were taken to minimize these errors, the collected

samples are probably representative of the aquifer water quality.
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It should be noted that the Department of Energy samples, taken on

I May 7 and 8, 1986, were sampled by different personnel. The quality

control of the filed procedures are unknown.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

*****
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PART IV

IMPACT OF LANDFILL ON GROUNDWATER QUALITY

I
I
I
I

As described above ir/the discussion of regional groundwater hydrology, the

• discharge point for the groundwater downgradient beneath the old landfill

site is the Missouri River. There are no water supply wells at the Earth

| City industrial park, and no known water supply wells elsewhere

_ downgradient. The drainage ditches along St. Charles Rock Road intersect

™ the wafer table. ) Therefore, the groundwater underflow beneath the site

A. DOWNGRADIENT WATER USE

I—
H passes through the ditchhes as a surface water occurrence. [

• B. DOWNGRADIENT GROUNDWATER QUALITY

To assess the impact of the landfill on groundwater quality, the chemical

constituent levels in the background wells were compared with levels within

and downgradient of the landfill.

I Methylene chloride was found in a background piezometer (D-91), an
.,-"

upgradient piezometer (D-89) and is also a possible laboratory interferent. ,,;\

| It is unclear whether the landfill is a source of methylene chloride_. ^ ''*

' Bis (2-ethylhexyl)pthalate was found in an upgradient (D-89) and £T a

• possible laboratory interferent. Levels in Round 1 were generally highest

within the landfill (D-92), and may therefore be affected by the landfill.

I
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Phenol was found at its highest levels within the landfill area (D-92) and

in downgradient piezometers and could therefore be affected by the landfill.

The various pesticides found in Round 1 showed no particular distribution

pattern. Some were found more in the background wells (4, 4'DDE) and others

in the downgradient wells (heptachlor, chlorodane). Levels tended to be

highest in Piezometers S-82, D-83 and S-84, all downgradient. The effect of

the landfill on pesticide levels is unclear, since none were detected in

Round 2.

As mentioned earlier, the distribution of dissolved metals showed no

particular pattern. Sodium levels tended to be higher in the interior and

downgradient wells, as did iron levels. Other metals of concern did not

appear to be affected by the landfill.

The-chemical results suggest that "certain wells showed relatively high

levels of several constituents. During Round 1, Piezometer D-90 had the

maximum concentrations for methylene chloride, total cyanide and also

contained bis (2-ethylhexyl) pthalate. Piezometer D-92 had the maximum

concentration of phenolxand bis (2-ethylhexyl) pthalat^' and also contained

methylene chloride.

During Round 2, WeTts D-89 had the maximum concentration/'of methylene
: • S~~~-

chloride and bis (2-ethylhexyl) phthalate. ] One possible source is the
I—/ ••̂ '̂

vehicle maintenance shop located,_ne-ar piezometer-B-89>~7

\
\
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C. RISK ASSESSMENT

1. POTENTIAL PATHWAYS

The potential pathways of chemical transport from the landfill are the

I following:

_ o Direct contact.

• o Air transport.

• o Surface water runoff.

o Groundwater transport.

I
Direct contact and air transport would primarily affect persons working

| in and around in the landfill operation and were not considered major

mt pathways. The risk is most likely similar to operations at most

municipal landfills.

I Surface water runoff from the landfill primarily flows to a drainage

I ditch along the north side of the landfill and the south side of

St. Charles Rock Road. This ditch is also occasionally recharged with

• groundwater. This surface water either recharges the groundwater or

• discharges to the Missouri River. A pond along this ditch is located on

the northwest side of the landfill, and is known to contain fish.

• Groundwater could potentially be affecting fish in this pond, but more

data is needed to evaluate this possibility. Surface water runoff to

| the south and southwest flows out across relatively flat agricultural
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level, and some of this runoff may join the small intermittent creeks

which traverse the area.

The groundwater pathway would affect persons using groundwater /

downgradient of the landfill before it discharges in the Missouri River. _j

As discussed in Part IV, Section A, no private wells have been

identified. The remote possibility of future wells being located down

gradient of the site should be considered when evaluating the

groundwater quality.

.̂,
2. STATE AND FEDERAL WATER QUALITY CRITERIA (M U>v. -f

The concentration levels of various groundwater chemical constituents

found during this investigation were compared with Federal and State

drinking water quality standard and recommendations. The comparison is

shown on Table IV-1. The compounds listed were the major detected

compounds which have water quality standards and recommendations. The

maximum, or worst case, concentrations were used to evaluate the

groundwater quality.

According to the available data, most of the chemicals detected in the

groundwater were at levels below drinking water quality limits and

guidelines. Exceptions are phenol, chlordane, 4,4* DDT and cyanide.

Phenol was considerably below federal guidelines for health and

aesthetics (taste and odor) but was greater than the drinking water

limit of 1 ug/1. Chlordane was detected and therefore exceeded the

IV-4 WST4.HYI
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I

i
i
' proposed RMCC of 0 for potential carcinogens. The EPA Health Risk

• Criteria for 4,4'DDT is 0.00024 ug/1 and was detected at 0.051 ug/1.

Some decomposition products, 4,4'DDE and 4,4'DDD, were also detected.

I Total cyanide, at 7 ug/1 exceeded the drinking water standard of 5

ug/1; however, the standard is based on cyanide amenable to

I chlorination. Arsenic, at 9 ug/1, exceeded the EPA Health Risk criteria

for one in 100,000 cancer risk but was below the 50 ug/1 drinking water

standard.

I
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TABLE IV-1

WATER QUALITY CRITERIA

Compound
Methylene
Chloride
Bis
(2-ethylhexyl)
phthalate
Phenol

Arsenic

Cadmium

Lead

Well No.
Round

0-90(1)

477 0-92(1)

19 0-92(1)

Gamma BHC-
(Lindane)
Chlordane

Endrin
4,4' DDT
Cyanide

0.100

0.258

0.140
0.051

7

3-82(1)

S-82(l)

S-84(l)
D-83(l)
D-89(2)

13

Water Quality
Criteria (ug/1

HRC MDNR Other

15,000

0.186

0.23

0.00024

600 (RSD)
150 (SNARL)

4000 (RFD)-
300 (T&8)
4 (DWS)

8 (SNARL)
0 (RMCL)
0.2 (DWS)

S-84,S-88(2) 0̂.0022

D-85(l) ~̂"

0-91(2)

200

10

50

(Amen to Cl)
50

10

50

50 (DWS)
50 (RMCL)
10 (DWS)
5 (RMCL)
50 (DWS)
20 (RMCL)
50 (DWS)
1000 (T&O)

Silver 7 1-59,0-92(2) 50 50
Copper 57 1-59(1) 1000
Nickel 62 S-82(2) 13,400
Zinc 2000 S-51(2) 5000 5000 (T&O)
Note:

HRC - Health Risk Criteria: Cancer Risk per 100,000 population (Fed. Reg.
11/28/80)

AWQL - Ambient Water Quality Criteria (Fed. Reg. 11/28/80)
MDNR - Missouri Department of Natural Resources - Drinking Water Limits
RSD - Risk Specific Dose: Cancer Risk per 100,000 pop. (Fed. Reg. 613186)
RFD - fisk Factor Dose: (Fed. Reg. 613186)
T&O - Taste and Odor Recommendations

SNARL - Suggested No Adverse Response Levels, Long Term
DWS - U.S.E.P.A. Drinking Water Standard

RMCL - Recommended Maximum Contaminant Level (proposed - Fed. Reg. 11/13/85)
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PART V

CONCLUSIONS

A. SUMMARY OF HYDROGEOLOGICAL CONCLUSIONS

Based upon information from the Burns & McDonnell investigation of the

Lake Landfill site

The alluvium of the

of the site. The

valley side slopes

it can be concluded that:

West

Missouri River forms the major aquifer in the vicinity

underlying bedrock is relatively impermeable, both on the

and the bedrock valley floor buried beneath the alluvium.

Alluvial deposits of the Missouri River are in hydraulic communication

the river, thus
ft

the river has a major influence on water lev£&s

alluvium. A rise in river stage during seasons of high rainfall and

with

in the

snow

melt causes the water table in the aquifer to rise. Conversely a seasonal

1

1

drop in the river stage causes the water table in the aquifer to

Although the rise

correlative change

relatively uniform

vicinity.

and fall of the aquifer is less than that

drop.

of the

in river stage, the change in water table elevation is

throughout the entire extent of the aquifer in the site

The predominant direction of groundwater flow in the aquifer in the region

1

1

near the site is northwestward toward the Missouri River. This predominant,

regional pattern of flow is illustrated on Figure IN-1, which was made

water levels in piezometers in the Earth City area in 1976. There are

using

broad

fluctuations in this flow direction throughout the year and the predominant
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flow direction ranges from slightly south of due west to northwest
•n

\ (subparallel to the northerly flow direction of the Missouri River). During

short periods of the year (primarily in the spring and for short periods in

winter), when the river stage is rising rapidly, the predominant groundwater

flow direction in the aquifer may be temporarily reversed in the localized

vicinity of the river. This occurs while the river is at a higher elevation

than the water table. This generally eastward flow is of short duration and

is overshadowed by the predominant westward flow at some distance from the

river.

Throughout most of its extent, the aquifer is generally unconfined (under

water table conditions). Relatively low-permeability, discontinuous clayey

and silty zones in the upper part of the alluvium may cause semiconfined and

perched water conditions in very localized areas.

Other localized effects, of only minor significance, may affect groundwater

flow directions in the aquifer. As can be seen on Figure III-l the only

local feature of note is a perennial groundwater mound, superimposed on the

generally westward sloping water table which predominates on the rest of the

site. The groundwater mound is located on the southern part of the West

Lake site, and occurs due to a localized recharge zone. This mounding is

created by: (1) water pumped from the quarry being discharged at the ground

surface above the mound, (2) surface infiltration from the drainage ditches

along Old St. Charles Rock Road after rainfall (illustrated by cross-

hatching on Figure III-l, (3) and possible leakage from the surface water

holding ponds immediately west of the existing quarry (also illustrated by
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cross-hatching on Figure III-l. This mound generally affects flow direction

only in the upper portion of the aquifer, but may result in a significant

vertical component of flow beneath the mound. The mounding effect is

• superimposed on the effect caused by changes in river stages and the effect

of the bedrock valley. In the bulk of the aquifer, other than beneath the

| mound, the vertical component of flow is insignificant.

In the area of the groundwater mound, flow direction in the upper portion of

I the aquifer is to the south, west and north away from the mound. Flow

direction lower in the aquifer includes a major component that is vertically

• downward near the valley wall, but is horizontal either toward or

subparallel to the Missouri River at some distance from the valley wall.

Gradients in hydraulic head in the lower aquifer are, at times, extremely

low. See, for example, Figure III-5. Thus, minor fluctuations in head (in

the range of 1/10-foot) may be sufficient to cause -tnaĵ f- changes in flow

direction. But because the gradients are very low at such times,

groundwater flow rates are negligible.

At other times (see for example, Figure III-7), there may be two to three

feet of differential in hydraulic head across the site. The pattern in

hydraulic head distribution in the deep aquifer at such times is seen to

reflect approximately the same pattern as the head distribution in the

shallow aquifer (see Figure III-A). Thus, the surface water features \yhich"

recharge the shallow part of the aquifer and cause groundwater'' . (. /

' •''' i tin the southeastern part of the site also recharge the deeper bart of the
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aquifer by vertical infiltration from above. During such times, groundwater

flow in the deep portion of the aquifer is laterally, away from the recharge

area, predominantly to the west and northwest. During all times of

measurement, the hydraulic gradients in the deeper part of the aquifer were

substantially less than that in the shallow part of the aquifer.

Piezometers D-89 and 1-73 are in the upgradient portion of the site, in the

vicinity of the predominant recharge area of the site. Piezometers 1-50 and

D-91 are in an area south of the landfill where they are outside the area of

influence of the groundwater flow pattern of the site. Thus, the

groundwater in the aquifer there is not downgradient of the site, but is

recharged from elsewhere, and samples from these wells may be considered

background water quality samples for the aquifer. The surface water

drainage ditches along the northern edge of the site are interconnected with

the water table, and are in the downgradient area of the groundwater flow

pattern. Thus,/ they contain not only surface water runoff, but also

underflow of groundwater from the aquifer.

Based on an interpreted value of hydraulic gradient of Q.OQ3 across the

site, (considering the fan-shaped flow pattern diverging from the

groundwater around beneath the landfill), a value of 6.35>*tO"'̂  cm/sec for

hydraulic conductivity of aquifer materials, a saturated thickness of

35" feet, and a site perimeter length of 69QO feet, the flow rate is

calculated to be 2.7,0QO gallons per day beneath the entire site. For an

assumed value of O.XO for effective porosity, the groundwater flow

velocity is calculated to be 73 feet per year.
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• B. SUMMARY OF GROUNDWATER QUALITY

• 1. Methylene chloride was the only detected priority pollutant volatile

organic chemical. In Round 2, the detection of methylene chloride was

I accounted for by its concentration in blank samples.

2. During Round 1, methylene chloride had a maximum concentration in

I Piezometer D-90.

I 3. The compounds bis(2-ethyl hexyl) phthalate and phenol were found at the

maximum concentration at Piezometer D-92 during Round 1.

• 4. The general distribution of organic constituents was scattered and

irregular. In general, phenol and methylene chloride were found to be

• slightly higher in downgradient wells during Round 1. The landfill is a

possible, but not certain, contributor.

I
_ 5. The distribution of dissolved metals was irregular and significant

differences were not detected between the background, upgradient and

I

I

I

downgradient wells.

• 6. Many chemical constituents were detected in the deep wells but no

significant increase was detected between the deep wells and the shallow

wells.
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7. More chemicals were detected during Round 1 (December 1985) at greater

concentrations than during Round 2 (May 1986).

8. A variety of pesticides were detected during Round 1 at various

locations, especially Piezometers S-82, D-83 and S-84. The source of

these pesticides is unknown.

9. Compared to state and federal drinking water standards, the levels of

chemicals found in the groundwater do not appear excessive. Some of the

pesticides, such as chlordane and 4,4" DDT, exceeded recommended levels
o

for cancer risk. + ^A _ I - [: /-- .- " /./_ fj ->

10. Surface water and groundwater are connected in the drainage ditch

running along the north side of the landfill. A pond connected to this

ditch, located on the northwest side of the landfill, contains fish

which could be affected by the groundwater.

11. No water supplies using groundwater downgradient of the landfill have

been found.

C. PROPOSED GROUNDWATER MONITORING PROGRAM

The purpose of the proposed groundwater monitoring plan is to evaluate the

effect of the landfill on groundwater quality through long-term monitoring.

Certain constituents detected during this investigation will $Vso be
'" ' 1

resampled to clarify differing results between Round 1 and Round 2.
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The components of the proposed plan are as follows:

I

I
1. SHORT-TERM MONITORING

The following piezometers will be resampled and analyzed for the listed

M constituents:

™ 1-59: Volatile Organics

D-81: Volatile Organics

S-82: Pesticides
I

• D-83: Volatile Organics

S-84: Pesticides

I D-87: bis(2 ethylhexyl) pthalate

• D-89: bis(2 ethylhexyl) pthalate, volatile organics

D-90: bis(2 ethylhexyl) pthalate, volatile organics

• D-92: bis(2 ethylhexyl) pthalate, volatile organics

Based on this data, the long-term monitoring plan will be revised

• appropriately.

• Also, because of the presence of fish in the surface pond to the west of

• the landfill, ,the fish should be sampled and analyzed for the following

constituents:

• Priority pollutant pesticides

Priority pollutant metals

gross alpha and beta radiation

From this data, a decision can be made on whether or not fishing should

be allowed in this pond.

I

I
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2. LONG-TERM MONITORING x/

The following piezometers shall be sampled on a quarterly basis: ^
c—~ ' ~ *•— .- - - - ** •*.

S-84, D-85: north of landfill

S-82, D-93: west of landfill

D-89: upgradient

D-91: background

D-92: within landfill boundary

,\-y The samples will be analyzed according to MDNR parameters for landfill
t"
*. monitoring. In addition, the water level will be measured in each well

before sampling.

\ An analysis of the results will determine if future remedial' action is

needed at the site.
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CRITERIA FOR LOGGING OF SOIL AND ROCK
BORING LOGS
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LEGEND AND NOMENCLATURE OF DRILLING LOGS

Information preceeding the logs relates to pertinent project and boring
descriptions, which are self-explanatory. Remaining items on drilling
logs are described as follows:

1) DEPTH; Depth below a given reference elevation. Normally, units are
in feet and are from the aforementioned ground surface, unless
otherwise noted.

2) DESCRIPTION:

Weathering:

Description of soil or rock material according to
Unified Soil Classification. Word descriptions give
principal soil constituent, other minor soil constituents,
color, moisture, consistency or density, plasticity, and
other appropriate material characteristics. Geologic
names, where appropriate, are shown in REMARKS. A solid
line denotes a stratigraphlc change-, a dashed line
indicates the approximate location of a stratigraphic
change. Rock samples are described according to
lithology, color, moisture content, weathering, strength,
and any discernible structure. Criteria for evaluating
weathering and strength (established by the U.S. Bureau
of Mines,) are as follows*.

FR: (Fresh) No visible signs of weathering.

SW: (Slightly Weathered) Weathering (alteration) limited
to the surface of major discontinuities, no
weathering of rock material.

MW: (Moderately Weathered) Weathering (alteration) extends
throughout the rock mass, but the rock material is
not friable.

HW: (Highly Weathered) Rock is decomposed and friable,
but the rock texture and structure are preserved.

XW: (Extremely Weathered) Soil material with the original
texture, structure, and mineralogy of the rock
completely destroyed.
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Strength: VS: (Very Strong) Rock surfaces cannot be scratched by a
steel nail.

S: (Strong) Faint scratch made with a steel nail.

MS: (Moderately Strong) Distinct scratch trace made with
a steel nail.

W: (Weak) Slight scratch left by fingernail, material
can be gouged out with steel nail.

VW: (Very weak) Material can be gouged out with fingernail.

3) LOG OR CLASSIFICATION; Unified Soil Classification symbols are shown
in reference to appropriate description of soil.
Rock material is noted by visual symbols (referenced
from NAVFAC DM-7 Manual, March 1971, with
slight revision) representing rock classification,
as shown below:

SANDSTONE

CONGLOMERATE

COAL

SILTSTONE

MUDSTONE

DOLOMITE

LIMESTONE CHALK

COMPACTION SHALE

GNEISS

GRANITE

CEMENTED SHALE

SCHIST

BASALT

A-2



I
I
I
I
I
I
I
I
I

l'I
I
I
I
I
I
I
I

4) BLOW COUNT: (ie: 4/7/8)
Numbers indicate the necessary blows to drive 3 six-inch
increments, or part thereof, of a split barrel sampler when
driven by a 140-pound hammer falling freely for 30 inches:
as per ASTM D 1586. The Standard Penetration Resistance
(N value) is the sum of the second and third six-inch
penetrations. If the sampler is driven less than 18 inches,
the N value is represented by the total resistance over the
last 12 inches. If the sampler is driven less than 12 inches,
logs indicate the number of blows and fraction of increment
in inches actually penetrated. Note that a blow count can
be listed for a California or Dames & Moore sampler, but
that this is not the Standard Penetration Resistance.

5) RECOVERY & LOSS:

6) SAMPLE DEPTH:

7) BOX SAMPLE NO:

SS -

ST -

In soil this represents the total length of soil
recovered over the amount of sample penetrated.
In rock this notes the percent core recovery and
Rock Quality Designation (ROD).

A column that provides a reference to the depth below
the previously mentioned reference elevation at which
samples were taken.

In the case of rock coring, the box number and core
run number are noted. For soils, the designated type
and consecutively numbered sample are noted by the
following letter;
Split-Spoon sample, obtained by driving a 2-inch
diameter split spoon according to D 1586 to retreve
penetration resistance and sample recovery.

Undisturbed thin-walled tube sample (Shelby Tube)D 1587,
obtained by penetration of a 3-inch diameter thin-walled
tube using an open or, where indicated, fixed piston
sampling head.

C - Continuous sampler: obtained by drilling a 5-foot Ions,
2̂ -inch I.D., CHE split barrel sampler into the soil
material.

DM - Liner tube sampler (Dames & Moore), obtained by
penetration of a thick-walled, split-barrel sampler
containing 2^-inch diameter ring liners.

B - Bag Sample, obtained by combining disturbed auger cuttings
for a large bag sample.
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D - Disturbed Sample, obtained from auger cuttings or wash water
for a small container sample.

-J - Jar Sample, obtained from any other sample method, but
later placed into a jar container due to sample size or
disturbance.

8) REMARKS; Pertinent observations made and noted by the inspector during
drilling. These may include, but are not restricted to,
type of drilling, water seepage, fluid loss, time during
drilling, material formation, hole termination, pocket
penetrometer readings (TSF) , piezometer-installation, water
levels first encountered during drilling and at some time
after completion of drilling, and any other pertinent
information.

9) SOIL STRENGTH: Qn is the designation of soil strength as measured with
a pocket penetrometer. Units are in tons per square foot.
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Î G««ltlf • AMCMTECTS • CONltAUNTS

form TS-GT-



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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Blow
Count
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No. Remarks
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i Drilling Log

Project Name

Project No.

Qround Elevation Location

s > -•GrhS / /

DfflllngCo. CO-

Boring No.

Page of

Total Footage

Drilling Type Hole Size v owtwden Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

Driller (8) TUOK.NTO/V

DrilllngRlg.

Date 8 ~ / 3 - B'f To FteW Observer (s) E. R r* & T fafi AJ fij

Depth Description Cleu.
Blow
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Box No. Remarks

I
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O ' TO
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Bor ng No. D- 9 /

Project Name page of

Project No. 8^-07^-^-002. Date 8 - 1$ - 8«t

Depth Description
Log Blow

Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

15- i t-rv -Fi^r= To fh

>9-
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30=

S / L T
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i TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. D- 8 '

Project Name Page of

ProjectNo. 6 V - 075"- *- Date 8- 13-84

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

.̂  ^

I
I
I
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Boring No. D- Ql

Project Name Page of

Project No. &« - - *f - Date Q - f3 -

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

/5 TO
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52-
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i Drilling Log

Project Name

KE
Boring No..

5-

Page
1

of

Ground Elevation Location Total Footage

, £,
Drilling Type Hole Size onrbmxn Footag* Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

see.
*s

Drilling Co. Lvf\G>t\$U OAlUL CO. Drillerfs)

DrlllingRlg. P - Kfrltlon Test
ST4 * D

Date To B-'Z7-8<t Reid Observer (s)

Depth Description CI«M.

Blow
Count Recov.
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Box No. Remarks

0V
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3 -

/
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TECHNICALSERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. $-S2~

Project Name Page 2- of 2.

Project No. 8^-07^-^-002. Date Q>~ 27-8*1

Depth Description Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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)Q'*
ss-v

•sre>

23 q
F/VE TO

A 2.

7*
ss-54

SII.TV
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Drilling Log

Project Name Boring No...
'

Project No. Page of

Ground Elevation Location

, E, 12.11.
Total Footage

Drilling Type Hole Size OMitwttan Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

see

Drilling Co. W A 6 A S W Q Q It. t C 0 . Driller (a) P O

DrilllngRlg. UCK JentStlon Test

Date To FteW Observer (s)

Depth Description Class.
Blow

Count Recov.
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Box No. Remark*
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.[) -

Project Name to E. STl- AK Page of "7

ProjectNo. - O 7 5* - *t- Date 8 ~ /£ - 8V

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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eo-
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. P - Q 3

Project Name Page "3 "of "7

Project No. S«r - O75 - •¥ - Date

Depth Description

Log
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Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No Remarks

ZJ
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.I>-0~3»

Project Name Page of

ProjectNo. - O75T-"* -Of)1*- Date 8 - / fc -

Depth Description
Log

Clau
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

rt>
A H
A5

t-0
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring - o"5

Project Name Page of "7

Project No. 04 - O75"- *t 'O O 2. Date B~l(0-8*f

Depth Description
Log

cP/..
Blow
Count

Core
Recov
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Box or
Sample
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £ - 8*3

Project Name Page of 7

ProjectNo. ©</' - VOOZ. Date

Depth Description Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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TECHNICAL SERVICES
G6OTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. D- ©5

Project Name Page of 7

Project No. B <« - O V5T - •«/ - Date Q-(<t>~8>**

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
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Box or
Sample

No. Remarks
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I Drilling Log

Project Name Boring No _ «

Project No. Page
1

of

Ground Elevation Location Total Footage

Drilling Type Hole Size Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

3i. f

DriningCo. O«iLL (A/ Driller (s) TA/d«A/r<3/\y

DrtlHngRig. TAUXfc

Date To Field Observer (8) <S££/V £^ /VS /V/l/

Depth Description Class.
Blow

Count Recov.

Sample
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Box No Remarks
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24 *•>!>,

.J8"
/«• SS-i
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring

Project Name Page of 3

Project No. - * ~OO £ Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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27

?8

2.7 •

SO

GRAV -fo
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/a
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^r, of
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No-5'6 r

Project Name Page 5 of

ProjectNo. Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

3£ - r A c oeprn Si. 5'

s

30.9'
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I Drilling Log

Project Name BOf1noN° D - 87
Project No.

- O7-ST-
Page o,

Ground Elevation Location Total Footage

Drilling Type Hole Size Ovxtutxr Footag* Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

/ / / .O o
DfllllngCo. Drlller(s)
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BoxNa Remarks

H6HT T*

A -

2 3

3-

5"
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Drilling Log, continued

Boring No. D ~ 8~7

Project Name U>ESrLAK£ Page of "7

ProjectNo. Date 8 - 7~

Depth Dereription

Log
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Clan
Blow
Count

Cor*
Recov.
&Lcm

Box or
Sampla

No. Remarks
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Drilling Log, continued

Boring No.[)- Q~f

Project Name U/Csr/.A«C Page of 7

Project No. & 1 - - "V - 0O 21. Date © - *7 ~

D«pth D«eripth>n

Log
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No. Rmrwrfcs

3ZZ

i Hout

r>/»*

«"/

IZ,
*S4 Bir

55-;

37-

38

3T

ro

3'' 7-0 'O"
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Drilling Log, continued

Bor ng No.I>~ & 7

Project Name U/CsTLAkE Page of "7

ProjectNo. - O~7 f - -</ - 0 O"Z. Date 8 - 7-

Depth Datcription

Log
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Clan
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Count
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Drilling Log, continued

Boring No. J> -

Project Name Page of "7

Project No. & * ' O ̂  - ««/ - Date

Depth Description

Log
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Clan
Blow
Count

Core
Reeov.
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Box or
Sample

No. Remarks
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Drilling Log, continued

Boring No.J)- 8~7

Project Name U/ES-TuAKE Page <p of "7"

Project No. 9* - - OO2. Date 9- 9- &<f

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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MOTE.",

70-

7' =

7*-=

77:
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Drilling Log, continued

Boring No.D-

Project Name K £ page ~7 of "7

Project No. 81 - O ~>Sr- * -OO~2. Date ~ 7 -

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. ' Remarks

too — TO
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Drilling Log

Project Name Boring No.

Project No.
8-9- 07S---V-002.

Page of
i - 3

Ground Elevation Location
A/.

Total Footage

3 09, -2-7.7 7
Drilling Type [ Hole Size | Overburden Footage | Bedrock Footage | No. of Samples No. Core Boxes Depth To Water | Date Measured
SEf. STKK. 0

DrlllingCo. Driller(8)

DrllllngRig. Pe^ttonTest

Date g-l£'-&uf To &- / (>- 9 Field Observer (s)

Depth Description Class.
Blow

Count Recov.

Sample
or

Box No. Remarks

fcfc.OVJW

30' .

2 -\
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? H

10̂
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sz-
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring Nog- G>&>

Project Name U-»E.ST L A kTE Page of 3

Project No. ©<9-O>£- - -9-00^ Date 8 -

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

IS-

pc

19' TO

20-

P To
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2.7- TO
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I TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring ~ 88

Project Name AfcE. Page of "3

Project No. Date 8- 1*- 8V

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
&Loss

Box or
Sample

No. Remarks
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-to

11-
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' TV 37' ,
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Drilling Log

ProiectName

ProiectNo.

Ground Elevation Location
i. tTtOtSSt*. E,

Total Footage
. O

Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

0
DrilllnoCo. D^»LulW& Driller (a)

DrilllngRlg. Pe^efrltlon Test

Date #-"27-8^ To r3 ̂ Field Observer (s) Gc£AJ £

Depth Description Class.
Blow

Count Recov.

Sample
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Box No. Remarks
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61 -

7 -
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring

Project Name Page "2- of *f

Project No. 9« - O15- **> ~ OO 3L Date B-2.7-

Depth Description

Log

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. D- S9

Project Name U/Esr«-AKE Page 3 of

Project No. Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov
& Loss

Box or
Sample

No. Remarks
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No£>-

Project Name Page *f of

ProjectNo. ~ ^ -OCfZ.
Date 6-^7-6-7

Depth Description

Log
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Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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Drilling Log

Project Name Boring No.

Project No. Page of

Ground Elevation

r-i
Location Total Footage

Drilling Type Hole Size ovwtxnten Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

7 '

DrllllngCo. , Gv

DrflllngRlg. - ?SO Jer t̂lon Test Sf>7
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Depth Description Class.
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Drilling Log

Project Name __ Boring No.

Project No. „ Page of
Q4-o?S-4—oo4- • r 1 /

Ground Elevation "^^fQ Location ; Total Footage

5"et £y.u;j,;A -T- 1 Su ^>A;<»; / - r-i ^^
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No. of Samples No. Core Boxes

-f O

Depth To Water Date Measured
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~7~ ~" *• /^n V «/ J J

/ /'•* tjnv^f. 1*1 Li -r^ LC t-tQ *~*J -V* »tf . Pr-*^9^*-^ ^**o tf , A<Wfi,
— ' y /5 t / ,1 r

Class.
Blow

Count

*;</

^/3

Recov.

'•/a

—

—

Sample
or

Box No.

SP7-1

5P7-4

-^

v/0/oc/^

Remarks

^A^jc^*"-^* -*'\

! + :/o S+*r+ f>i* t»~3<

+ 4o' z" "r~l«'5e
P'PQ- j- /wjA •^-raottfî
scLzLu^ ^TJ ̂  jc/. ?

'̂ •'i r /v -> • j A #^*^ ^»^
8/V//S. C«uV- -^ »^,

^,K,,T/ 0 -J.-oo

I
I
I
I
I
I
I
I
I
I
I
I
I
I

090280 Barns&MCDonncll Form TS-GT-2-1
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Drilling Log

Project Name Boring No.
- 7 a.

Project No. Page of

s'- 4 -
Ground Elevation

, 37
Location Total Footage

Drilling Type Hole Size overtxnfcn Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

OiO O
DrllllngCo. 1 M s ") Drlller(s) TtfOfifiJrOfJ , t>£Af(J

Drilling Rig. Pennon Test

Date To - //- 8 5" Field Observer (3) Q» £AfJ$ffi/\AfilAj

D»pth DMcripUon Class.
Blow
Count Recov.

Sample
Of

Box No. Remarks

5T -

-7 ~

8

?

/'

'3 -

000,,}

TAACF

2./S/3 7"

o' TO . o

- i

55-^

090280
INCMtf EM • MCMTCCTB •

Form 73-CT-2-J



TECHNICAL S E R V I C E S
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> / £.

Project Name LufL S 1~L,f\ kE Page «^ of 1
^£. O Q <^*

Project No. J?^- ^ 7 C - *r - O-^^r Date ' 7~ ov

Depth

"~^

O /)

H
—

Description

8ftoWA> 5AAyOV 5 / LT; U 0 (^

pLASTic iTV, TRACE <SAAI/£L.
/ '

r ~ '
\F 1 «- O

Log
or

Class
Blow
Count

^

Core
Recov.
& Loss

18"

n"
/8"

J

/?"

tfi Cl.-v-tr

"^

Box or
Sample

No.

SS-3

«-,

«*

55-6

Remarks

I111479 Boms & H<Donn«ll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. £> ~ ? 2.

Project Name Pa9e of

Project No. - O a -f- Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov
& Loss

Box or
Sample

No. Remarks

SS-O

35 q

10" SS-7

37-^

38 q ro

GAAY smry
SAIV

n>
II

ZlSs-8

e»tr/ron/,Te

TO
TAA^E

i*-

SS-?

111479 Boras & M^Donnall Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. _p~?2.

Project Name U>eSrtA|<Cf Page ^ of 9"

Project No. S > 4 - < = > 7 ^ - <-0o4- Date ^-?-S>5

Depth

—

V7 ~~

50-
—

f' =

»\

tt -

(0 ̂  "^

(^ ? ^~

Description

' /

G><^.OWft^ P"/ i\JE TO c 0 A / ? S E 5 A h/^

V/EA.V DE«iE| 5ATL^/lrFi>

Log
or

Class
Blow
Count

t̂o

Core
Recov.
& Loss

/l"

19"

10"

Ti"

rn. A

—

—

;/.c

Box or
Sample

No.

«-„

Remarks

1

111479 Barns & McDonnell Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. £ > - < / £

Project Name Page of ?

Project No. - O Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

TO

67-

7O-

7f -
— *s-f

36

73 -

TO F'/^r
Oe/^se. ro

fU

17 -

78

0,d-

7"

- '3

1J1479 Burnt & Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. t> ~ 9

Project Name Pa9e of

Project No. - ly 7 >' ^ o •f- Date ~ 7-8.3

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

91-

G-P.AY

it — 3?

o,»

7t,i

7?

7:7

rn
95 -

97 ~

111479 Bams & MCDonntll



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. Jx " ~! Z-

Project Name A fc£ Pa9e 7 of

Project No. Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

P/A/c

101

03 =

WITH-

GRAVEL.

/(<\c.i)<vtv\ ro
C'" TO
, S*<TlvwATt.>

no.Q-

12?
;;,=,)

111479 Barni & H^Ponnall Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> -

Project Name Page & of

Project No. - o -a Date -V " <^~~

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

TO COARSE

HI -

rzz ~

(7.3-0' to IT/?, 3

17
'zo*

1"
IB'1

"ZJf

1304

O"

3J

13IG

111479 Burns & H<Donn«ll Form TS-GT-2-.2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> - ?2-

Project Name Page of

Project No. # t/-01f- ̂  -&5</ Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

3<r q

j>Et>rH

To

,iiriAi
A "2." d,a.

yl'^a
« 1

s -

fcoTN^ to ' i* «Q 'o
m*.cki'n«, ~ sloh-tf^

TO Ir7.£" .

HOLE

TO

EELOiO

•V-/7-€
38.7' BEJ-OUJ T.O'P.

111479 BUI'HI * Form TS-CT-2-2



Drilling Log

Project Name

Project No.

'•,
Ground Elevation

Drilling Type

(30*&

Drilling Co. •=> o

Drilling Rig. C

Date "/

Depth

' =

Z Z

3 ~

5" ~~

-7 ~

8-

7 =

—

—

" r

•)£ =

—

'3-

4?«j "7<r
^J?*7 " '-^ *"~

*1$0 ,70
Hole Size

4^,''

j"of
Location

OvwtudtnFootag*

116. &

'"

Bedrock Footage

t,-l

No. of Samples

Kf
<eV4*tf=ACt CftAlSTHlteriOA/^n/AftASli")

MEL ~7^-C? ,

- if- 05-

• A TV/

TO ^ — /d-85"

DMcrfption

-

GR/W TO

*^Q n

G.OV^l****

•

-

/IOl

-^

A
•5T

•

iv/D P

•

•-- • —

- -•

£»V

•-^

. ..

•

-

Class.

<

a

5
"

Boring No.
t>- ?3

Page of
«7

Total Footage
/A f -Z

No. Core Boxes

0
Depth To Water Date Measured

«E*Sl*fc« -

Driller (s) (jA^ fVTUtS
Type of '
Penetration Test STXV/l/O/f **>

Field Observer (s) G i. C"A/ C*«i ̂ * STftGA/i'S

Blow
Count

^

•AA

4

k^

•

R*cov.

I."
i ft t f
* O

•

0"

S

-

»Q_

* -̂

—

rr

—

=

-

z
—

Sample
or

Box No.

SS-f

Ramarka

(o'f H.r. A'jGER

o. o * ra 3 c ' -
C." c^s^c

^^"r«/-co^Ji

8.0' ro

BEA/TOA; »?•£

^^xt-(.//^C A<L*p.

froff^p *r~/5"-Qf-

-

*

/v, <£a),«y

CM?cta^V«ftw«
"^ T^E. 4foo»J

Tl P >

090280 Burns & M*Oomwfl Form TS-GT-2-1



TECHNICAL SERVICES
GEOTECHNICAL. DEPARTMENT Drilling Log (continued)

Boring No. J?'—

Project Name Page of Q

Project No.
^ V-

Date - IS -

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

17 H

'*H

•zid

•25-11

•Z.7 -
ro

30q

^fr

*

' 19

111479 Barns & McDonnell Form TS-CT2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £>-?>*

Project Name Page of B

Project No. - fj 7 £"- V - Date - / £T -

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
|SampH

No. Remarks

3V H

'9 '*•• SS-7

3?E

Vo -

t
/a*

18"

111479 Barns & Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> - 7 3

Project Name E<,Tl_1KEL Pa9e of

Project No. -aoy °ate

Depth Description

Log
or

Class
Blow
Count

Core
Reeov.
& Loss

Box or
Sample

No. Remarks

TCAcC

n*
,$

id"

sz -

53 -

S^A/Z>
- ii

111479 Barns & KTOonnvll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> ~

Project Name £• $TL ft KZ. Page of 8

Project No. <?</ •-v-<%?Y Date - 'S-8?

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

7o _
IT

72-

73 -

74f -

<?x>\ «/« C

-T7 -

77

So

Bl 15"

111479 Barns & McDonnell Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. O ~ 9 '3

Project Name Pa9e of

Project No. - 07 S*- 4 -40*1 Date

Depth

33 -

87-

69-

J> -

TJ-

<?7

<*a

Description

F*il TO /z*

Log
or

Class
Blow
Count

Core
Recov.
& Loss

<?*'

Box or
Sample

No.

^0.

SS-;/,

Remarks

111479 Burns & Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. _£> -

Project Name Page ~7 of

Project-No. X fl H ~ 0~lC- <-l "OOQ * Date

Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

'V,

100-

101- /8

)03

)o ( , -« ro

F'/VE. to coAKSE
iVJ>

5 -

f c > - i

•tr

/£,
Z.T-

•L-T

111479 Form TS-CT-2-2



1
Drilling Log, continued _

Boring No. £>-?T

Project Name Uc STL A K ^_ • . Page <9 of &

ProjectNo. $ */- £>"7-5""" ^^00^ Date ^-IS-^Z

Depth

—

—

117 —

" f tE
/r -

i 2.0 —

E
z

,-,-,1
—

123-

'^E

'*£=
/ "/ —

—
1 &7 —

-

//2L7-

/3O-

/si 5

,3ZE

Description

&R/VY COURSE ^»*>t> *»Q C»»F-

' ' t

P ̂  *v<pE , s*A T t' *<4^ r £" p

§

ss;̂  uT^T.̂  ~"
<-I^EiTe>A/E

~OT/\i_ ^EPTH M7/Z.'

•

•

^

t

»

•

Log
or

Class

'

•

•

*

Blow
Count

»

Core
Recov.
&LOS5

/ t6£-

—

—

—

•

—

—

^

—

—

—

Box or
Sample

No.

SS-/IC.

Remarks

|;-4"p"'
i\fi*Hrtt 19 HZ' .

W^^IU^cJ.-f,..

A Z." C/K. ?*C t

^f Kit 1 1 -v t

P 1 £"J^>/»-. S^e? f ivAJ

TKt."clli«l ll̂ '

pul led ^.4C^. -fo

j'l/:,,,̂ :̂

12:E'£v
z"r̂ .*;0,.
fcrg^ft f

I'W ^.uf/^C*'
J . •

V^r^ve) ..

/ r»\ />v e a . « OTe 'y *Hp^
I A S^̂ . ' 1 *i; i o >\ ^-/9-g

•

1

|
••

1

|

1

'i
i
i
i

•

i
i
i
i
i

V1
1

t. . . i
J51281 Bum & M^DoniWll Form TS-CT-2-2 •.

ENCMCIMS-ANCMtTICn-COMSUJANTS > - * . ^f



I
Drilling Log

Project Name Boring No. ... „*.
p - 7 Y

Project No. Page of

Ground Elevation Location Total Footage

Drilling Type Hole Size ovwtxmien Footgg* Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

DrilllngCo. Driller (s)

Drilling Rig. *\ t S r* A> i>A /?p

Date *}-(&-&$' To Field Observer (s) G/£»\> *J K)

Depth Description Class.
Blow

Count Recov.

Sample
or

Box No. Remarks

O'
TO

TRACE To

2,' . " tri

3 ~

Q>

5 -

vv* 7

X-l

7 ~

8

9

11 -

\ 2

• 3:

ii.f

090280 Bums & McDonnell Form TS-GT-2-J



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.

Project Name Page of ~7

Project No. '-Li-ooy Date - t 'Q - &<T

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

if H

>& 3

20 -

23-

•3.5-

To

22
-Z"
IB"

it.

-.o.&

IS"

18

111479 Boms & rVDonntll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. J> -

Project Name U>£irt-Af<;E Page of 7

Project No. ff«/- 0~j£~- ^ -QQ*f Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

32 _

35 E

3V-

r/

ff1'

SS-7

37 -

58 =

tf,<

1''

It

111479 Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. ~~ '

Project Name k &- Page of

Project No. fitf- Q J£~- lj'- &#</ Date - / 8 ~ d 5"

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

T5

l* 18

3T3 -

ro , 8'

" - £•

111479 Barns & KTOonnvll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.

Project Name \4J E £ TL t* k fL Page of ~7

Project No. - 07J~- *- Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

67H

'7

7*

-*«?H

79

$o,?

111479 Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. J) -

Project Name Page of "7

Project No. - 07J~~ ^~ Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

*Y\ 5

$(.- 96/0 L '
» '

-TV

111
(8"

75- =

77 -

111479 Barns & H<Donn«ll Form TS-CT-2-2



Drilling Log, continued

Boring No. £) - f

Project Name Page ~7 of V

ProjectNo. - iO 7-T- Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

I6Q -
€ TO oo*

^7
ss-ls

107-

A Z.

/Of-

//<?=

''' Z

112 ~

L-lllVIE

,0/0

TO

T.oP

051281 BUITO & McDonnell
1 MOM I »S - MCWTICTS • CONMJtTAMTS

Form T5-CT-2-2



I
Drilling Log

Project Name Boring No.
£> -

ProjectNo. ' of

Ground Elevation </ <- -r 0 cy Location Total Footage

Drilling Type Hole Size Owtwowi Footaga Bedrock Footage No. of Samples No. Core Boxes . Depth To Water Date Measured

DrilllngCo. ™«*r(a) GAR/ J 0 H A N V / V G

Drilling Rig. Tfc!/.Ck Pent̂ Itlon Test

Date -<y — To Field Observer (s) A/ V

Depth DMcriptlon Class.
Blow

Count Recov.

Sample
or

Box No. Remarks

P / \ f c U r £ <

M(7f iT

5 A

z -

£ -

21'
18"

?-5Z
7 ~

& E

7 Z
t fc S > UT; S*.#/J>

\/B<?.y
A-. j i

0.£

/z -
BROWW

090280 Bums & McDonn«ll Form TS-GT-2-1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. S> ~ ?£"

Project Name K; P Page of

Project No. " 0 " OQ V Date - 2/S.- 8 5"

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

6"

/a"

E ro

Z-l - 19"

zi
30

&
G.S,

• r 7 r

s.k

- 35"
•J jj

- j=

B«r,

111479 Burnt A Mn?onn«ll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. £> ~ 9 ' £~

Project Name Page of

Project No. Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

TO

z-j

ro

, i."
/fi" SS-9

fc,r

ro

111479 Burns & Form TS-CT-2-2



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT
Drilling Log (continued)

Boring No. ~ *? £~

Project Name page of

Project No. - Q 1 S~~ Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

S"'

5t» = J-KJ

57-

111479 Bams & Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. p> ~

Project Name Page of

Project No. •4) 1/-07J"- V * Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

67 q

70 d

•71 -\

SO

e."

ID
"

7*q

•7S-

-77 -J

K|r\

'

111479 Burns & Form TS-CT-2-2



Drilling Log, continued

Boring No. £> -

Project Name WE"£TL*\lt£ Page of

Project No. f~ */ ~ Date

Depth Docription

Log
or

Class
Blow
Count

Cora
Recov.
& Loss

Box or
Sample

No. Remarks

83
C R A V CO/V/iS£

83,5" TO

97-

"

ro

97

051281 Bum & McDonnell
l - COMSU.TAMTS

Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> - ?t

Project Name [,,f £ STL/\ Page "7 of

Project No. Ot1'()~7S*~ ^'00^ Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

z A t r t >
'00-

101 -

102-

101-0

/0&-

110-

111 -

/;*:

ns'-

' 2"
13"

e».*r

^, r- o

U/cJS

et?7to/M
fo\ o

~to 4Z'

/

screen-

<i »•<?(/ -

3 ;<?OM 15

111479 Burns & MtPpnn«ll Form TS-CT-2-2
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APPENDIX B

PIEZOMETER CONSTRUCTION
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Vented C

Material mounded to
pnsurp r u n o f f ««,.

.̂
i \\i i l!__J JL ! •( f_ --TT

Casing -^
V

Casing diameter
2- »A,ck T.P.

Backfill material — z__

A/e«*T C«"ieiT
<S/-ouf-' P lLm^A In.

1

/
Length of casing
slotted \

.5VO 7~ff 20.rO PFET '

\

Grrvel pack d. — j
1 Pea Gt-Aue> 1 {"cAert^
1 Lenpth of hole |

oackfilled with
gravel pack

~7'0 TO 'i'S.O Ptfr

Bore hole
diameter .,.'7^

AD — ̂ .

^
V '

* '
' ^

-»•

A •'

— -n
•

,'

,•

,
I - -!__• -

> no .

— -
— -

——

*^ î̂ _

.

— =H

-

r -»A

^ — .

•4

A '**!

*~9 .
' f.

~*-^_

,
f

r

• ,

1
"

cKe$

t
Height of top of pipe above .

I p r n i m r l s n r f a r p B To ^/ F£ET

,
"^i/c'L..! _— nrounH S u r f a r p

'//^///, J<l-=-

UL

Depth to top
of

travel nark WXriafcle.

i

— • — ^pffr°x "T\ciT€/«/r

2 FEFT <?F
ScWTc/v it£ Pe/,f,c r<?

1
1

|
Bottom of bore hole

n ^ n t h 2.1.0 To 115,3 FEEF

J
^fproject •

PIEZOMETER CONSTRUCTION

RECORD

Piezometer No.

contract

dwg. na rev.
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APPENDIX C

OBSERVED WATER LEVEL READINGS



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name l/> t r 1 L t' !<• f «• Project No ,p ^.

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

<(/ - 2 (9 - 8-?

rr^v-e-v
"j 12 -̂  <•
e> - O ^ T

8 ~10 - &•*/

Q--Z*) . 84

/0 - 5 - fif

10 -~i(j> - 0V

I Z ~ ' t ~ V»V

3 - 3 0 - 8 5

^ - ; • • - : - f;
,:,--/. ?c

it - i - KZ

Time

// :/rat>,

JO * *'O a m

-3-Vtf*

6" -O'Zf*

T. iSo*

7. •<?*<»/>.

IZ'.Slpn

/ L " ̂  U f ̂ ^

Z'^fff-.

/ ^ - ^ L> Al̂ *''

/ ' - . c '< - , . . .

- —

By Whom

P. H«^t«J

H, K o i-"-, c u/)

G> - -t •• T> ST /^,-v rf o /?

G Er n sl»>» 0nn

&. £^s7,.,aMO

/S' ^O/j/,iioo

(3 . f c r> s~t i \ - \an n

C~> •'' Cl"»»TUl»-, './>*' H

G' E <" r< i i i\\o ̂  o

6- £",5.7/,.*.r/l

— • Pi-vy «o7r>. r r.

&. >f.v , - . • . - - - / : :

O 7 f - -s.'-OO [.I Hole No-Jf- 5TC? (old /I/ - /")

Elev. Ground Surface (G.S.) "V-</ <? ,TI

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) </<<- •? <rO
7j J ' ~O

Total Depth of Hole
40. Cr

Drilling Type

Total Depth of Piezometer Footage Slotted

*">'<s )0-0

Depth to Water*

/£". 8 ' from

^ £•• . *• 7 from

r,o,p.

7 , ' J t !'•>.

/fr. C-CL" from r»3-.^-
/9, :ST ' from

20, S1?, from

Z0, V from

79.00 from

19. 50 from

/T- 50 <r°m

7 "7. / !? from

7, 0. P.

T. 0 . f.

r.o>P'

TtO.P.

r. o. P.

T. O. P.

T,O.P.
/'•/. '/^. from T.C-.f''

/?, / V <rom T.O-P.

from

from

from

from

W.L. Elev.

-*/27. 68

-V37- OJ

^ /X -V - 84

433-76

Y S 3 . )5-

•^•5 3 , 08

^•5^'^ 8

V3^.?<9

^37,9,9

^56.^5"

/..•- ^ s- p

y/ 3 v ' 2 V

Remarks

r/r^/r/t -r*pe r*d*r-1wt ./uW-

florin* r«p<> :̂
:i

» /"•**''
E.lcelr,c. Tupv. • '" '••',

£^/ecVr.c 7**JC.

5-/t,ei" '*/>? '

*-.'"-

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

0806 79 Burnt & McDonnell l:orm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name \,)t. ^.1 L / T ^ Project No. p^

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

^-ec.-6^

S--2*-8«/

6- 2.r~&^

0 - 6 - 8lf
5 - 2O - 8--V

e - ̂  - a<r
/0 - 3 -8<f

\O -2-le'BH

1 'i - '7 - Bl

5 - 3 - 0 - 0 5
•y- tfi - PS
// ~ r -r •• £<r

6- • V - f -

P- 9 - C£T

r*'-/:;- /'c
r - /7 - f <>

Time

1 m f "^ tX ^ «/ / * -* y <* AI

/z:*$>m

/Cf -77 om

--> ' ••»;!> | ••••

j - /£^ p«i

/o:^jr*vr,

f.-ao.i*..

/ ? : V f f p ^

^'^/,«.

Z;?.0r,.

/ 2 '- y 7 /? />n

// ;/^^/,,
—

-~
— .

By Whom

A VfaSlrVc/

G. Ern*-r^a*i«

/^ • ^^ 0*^ i fi CO*

v? * *~- ^* I^O * / & * £ ! " ^' '

G » IT f /> %7«>i «> /i *i

G. Er«*1io«»,o

K. ^C,/-.M-:,;

G» C- r ^ s~)^\a <i n

CS- f.i~ft '-'i ?>.t ci ''» i

(5. F r i\ .7 | ,-.\ ̂  « j>

1 .

.-- . /J,<y.-- '.--r/r
S- /;-.v-.,V,. - ,C

A) . /-,-/\-,

/•i . r f ''o

^75 - - V - y O V : HoleNo.c-5-/ ^o /J /y j . - ^ )

Elev. Ground Surface (G.S.) S t, f -a

Elev. Top at Pipe (T.O.P.I or Reference Point (R.P.) -s/£i~7 72.

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

j "S *3t from

y 3 • o 'rorn

/ 2 . 3 C from

7,0./i

r. 0 , P,

T, O, r>.

/^,c,7 from r.O^.

75, •?£- from r. O'^

;6.i? «ro^ T.O./>.
•''"'> / •.•'£> from T, O •?,

/S". 3 5 from T.O.P,

/"'»? from Tt&,f^

•', -• a from T,O,P,

13, OQ , T'O'f'-

f3. (S ' fe. from T,(J.I*.

) -~ , ~~f -j from 7, ': . •'

/ C- , "i -i from "/' . f .("'

/ „. . |v from — ,(j . £>_

from

W.L. Elev.

•4f TJ ^- ^P

*^ 3 ^* "7 £.

•V3-9, 36.

Ti-z, vs-

- v - a y . ? - /
V3» - 33

</3* . ^^

V32 ,37

V33.J

^ S J T . / V
*f "^ V , 7 H
•' X"? .^^

-' ":"=; . -: -''
J/ "i ' • V £

*• -; C . •: f/

^> > . <*o

Remarks

. • J , / !

Jf/ f>«-7r/c lUfie. fearer If^C1 ><* 3 1 -.••';.•-

^/rc^-t Y«-«

£'«^.c T^e

ff«fc1r/c -T*,>«.

^(-Vf 7,^,,

r / r / / >^r

tT/fC'i ' r '( Tt<j> a

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

08067V Burns & i-onn 'l'S-C'i-2-i



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name U J E S T L * \ k F S Project No. P> •*/ -

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

^--z-G-e^
s--23-fi-y
t- 27- s<f
e- <a-«^
8 -zo-e*/

f3-Z9-8</

10 - 3 - e*/
70-20-8?

/2 - >?-#*

3 - i« - 8?

' V - ' e -S v

'/ - 2 $ - 05

4 --7 -&S

e - & - esr

Time

/ / :B&«™
/ / <9d? * m

/ozst**

^> *" T^ V ^ '̂

f> •* ' ̂  o ** l

/0;^0<Jlft l

J:z$ Am

IZ-tO p*

f ~) * £/ f • f^.

2:/5f»,

—

/Z'-ZS>n

/i:2i7«/n

—

By Whom

^ WusTW

^ * £f" i*Tnn&n /I

^ , s- joL>tf)«:Ot\

C> * ,fE. **" /i ^ / r> i ^ /T\

G. f r^0«l«li.l

G. t^^S^^/^r)

R . ftob > 1 s o /?

0. £r/istwi»n»)

G. er,» $?/»,« nn

O« Cr »a z~i tf\& » n

<S, ErisTmtfnn

G • r/'/l^^oy,/)

S . PC. -y < nV o. k 1^5

s. ^y.o.-;-.ki'c

Depth to

•0>iT - - > - « ? < ? -2. Ho.eNo.^_5.£ C^ld HL-Z^>

Elev. Ground Surface (G.S.) •<t/'^/ <* T

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) _v ,_ .̂u,v-y f,v&
Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

2ST-2- 3.0

Water*

/0.7 from -f.O. P,

//. 3 frorn T.O-f-

/^ » 3 7 from T.O.P,

1 2 « 95 from T,O.P.

/i,76- from rf0.A

/ ^ t ^ A from T. A „ j>
t f ' -J ̂ f ft V * v*

/ *•/ 1 $*t from

/ 3> / 5"O from

T.O •?'

r,o ,P.

/3 .5 from T,0,P.

,0,92. from -HO.P,

i i /i frorr
1 / . V T.O.P,

/2 >O from 7- £j p^.

1 ( .7(? (rom T. O.r1,

l3s*7C, from 1~»t>,H.

from

from

W.L. Elev.

•'/SG,/ /c?

<3^ 78

V53."il

^3V, /<9

-935,3^

*/3a . 70

Vs e, S"?
^33. 5"8

V3V .8

^3^.1^

^S5-,6.&

^/iT,oa
V2£ , *a

'/32.-2S

Remarks

riee-/^,'* T-^e

E/etfrt'r T'f *

,.
!• 't

^ref ~t«f>&

c / o T A ^e

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Donn«ll / ;<>rm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name v £ T.T l « te C S

Location

Project No. £> x;

N E

Date Started Drilling Hole . Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

-9 ~Z.d> -8V

:T-B3-e^

6- e-r-aif
8 - e - &<*
8 -eo- e**

8 -zsr-e-v

/p - 3 - 8*

;o - zb-8i

12 - i£~8*t

3 - 3O- ?',

*1 - lB -?C

<i~2C-e5
G - 7 - fcJiT

8 - fe - ft

Time

/ / » 2 W ^ ^1

/ ' O' ̂  v /X|

/O-Tf***

3'<fZpn

^'Z0fn,

lO'.f***

^~f *• t. * ^TI /vi

/as35-p^

1 O • ^ ~I *i/2. 37.,A,

^ "* * " p Or*

A/OO/U

/e'-M r-'

/ / ' .̂5> ^| "i

—

By Whom

fx H(s£~ft*til

Q>» £rrisr)<»it«r» A

/^. t^oLj'^^-oi

G- £r«97..><**n

G., Er*'^^+*n

G. e/»ns7««An

«. H*i.^s«o

G. E-r/ iCTw««n

& ! » • , . _--!
* £. r/> & ff)i0 n *)

t » t. ̂  I'l ̂ » i *v\ <ĵ  r» î

G- £r,-,i5-/«.c,,m

C> * £- ^~ •! 5» / f>tf' / ( / /

5"- r&y ;ot« & I

S- p»y ia ) *k '

v"

i

-07:T-^-OOE HoleN°-S-S^ (o/cl ///.-/)

Elev. Ground Surface (G.S.) x/ Jj ±i a.
r 7 ^r * <y

Elev. Top at Pipe (T.O.P.) or Reference Point (R. P.) Jy^j<3 QQ

Total Depth of Hole
2.1. "7

Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

//. ^5" from TrOrP.

//.8T 'rom nO,/>,

^y.9^ from ?,&•**„

13.^ from T,0,<».

y^» 3 from T.Q.P.

/^/.96 from T,0./».

ISrO^i from T,O,f>,

) *~f / / 0 from ^ /^ ̂ ^

l^frO ' from J.OrP.

)l.{*7 from T,O,p.

/p , 1 from y/fJ,/1.

/^»<Z»5 'rorn 7- ̂  /J-

1 ? . 62 from y , <; , ,>_

/'// V fi from -j (j.? -

from

from

W.L. Elev.

-T'37, 35"

-V37./^"

V2>.<3r>

^/S5-,38

^3^' 7

V3V.01

432. ?/

VS-V. 70

-9?r/«o
</^>. 33

^ 56. , ?0

•X36..-37

' /36- '7

•V3V,s-a

Remarks

E/ecWc r«^«

5 /ef//- / 1 7e«/> «

i. •.

,.

ffi«€l rape

<r/c,7A 7fl/e.

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.).

08067V Burns & H<Uonn«ll / ;«>rin TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

ProiectName U/£STL/\kE,

Location

Project No. G</ rt~,j~ .>. ,--./^>o HoleNo.o /-y, x /J -^x \
O 7 "" *•' f -J ' <-' ̂  cL. ^ **^ ^f f Q /cf O Op ̂

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

-*-H&- 8V

:T-Z3-0-y

C.--27- 3->

8 - fc - 8-V

9 -^.o -e-v
8 ^<f -84

a - '•-- •! - t^f
)0- 3 - e<f

/o -26-ev
;e- /7-ev

~* — • •• *• *

•^•/ *^ r P /**

c. -7-es-
8 -S -£^

Time

/; v-y^^,
/i I0fr»

has**
*'-IS-f»

«/-'2&Prv,

/J/S-^r^

/0^i7«,»,

/ / : t f5<7*,

1 O '• lOtftK

ft .'4rd om

/- 2Tr-

y:<9ia.,,

i:ttf>.,,

•—

By Whom

î Hu*i<t &

6, fc r»ifTwi^i»f /?

A'. /So 6/^0*

G/ Er/^s /Vh «.n/i

6. £r^»-f/»idH^

G • £ ^ r> s ~f~™ a n A\

G. erostrn^n,.

/^. Ko ix^vo*

C,. fLrnS1n**n

Ci • f f 11 ^ T'» *< >> o

O» t *" ^ s >>"* o " *•>

(J . £V«> s ' *>>at } e >

^>. IP^yi^oklz

S ' P^y ' ct^&Loz

Elev. Ground Surface (G.S.) *j -i n x*>y / c/ * cy
Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.) ^ -y . *n

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted
*<>•* 3.0

Depth to Water*

3-9, Z from 7i£7.A

3-V.t from r.0,/^

3 5"» ^5" from T.O'P*

3 5"* TS' from

3<&, </ from

r/0/p,
r-o.p.

3&.T/ from T,O,P.

'^~J . "2.*/ from -r, 0. P,

37, / 7 from T/O.P,

3 fc i 20 from T.O.P.

? 6 / 5 from T~, O, /°.

"i V» O Cf from 77 C^' ''.

3V •"?£ from T.Orf.

"•* V P */ f rom 7 » ^ , ,J_

~C..fc2 Tom r.^P.

from

from

W.L. Elev.

*3<£,8

-V56.^

^/3r,^^-

^3£T,2.5^

43-9. <&

4-^-0?

^V3'- .70.

^33, f l /

^/3*,80

V3^/,7

- '3G.9Z

•V^c-.-zr

'/•;6.i<i

v3V, /7

Remarks

f'ffc.r^»« "fa/iC. ( u^6 Ti-cr /Cue./ ts\ffi'(.(*\6

£/pc's''c T&o-€

» ' •

»•

^ee( -*a,,e

o / o 7 < r«^.f
/

•Depth to water noted from Ground Surface (G.S.I, Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & Mq?onn«ll 1-orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name VA^ F <" TL A IcF Project No. „ ^

Location

N E

Date Started Drilling Hole . Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

_ 0 7 5 _ -v - 0<P 2_ Hole NO.J ,53- ^/£/ 35- )

Elev. Ground Surface (G.S.) <r TV <fr

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I ^,-JfT )
^ f -Js I

Total Depth of Hole
<,o* o

Drilling Type

Total Depth of Piezometer Footage Slotted

Remarks:

Date

*/- zfc-s-y
s. 23-6-V

Cf - 2 Y - Q^f

0- 3 - Q«
0 --ZO-Bf

&-•£«!- 6V

iff- 3 - c 9 y
>0-2<,-%<i

iz- 11-81

3 - 3O - 8$

-',•- - j ; Z " £ s
G -?- ez

5 - 8 - 8 5 -

Time

/;+ofn
^:/S>,,,
)/ ' R0a..»

^'.00^,^

^/;2Cp«,

/0;20«^

H'/0«^

10:02 a*

h-. *•>-<***
l'Zf)fn.

&'*S*™

• ~zofr»

-

By Whom

P, H»<LT+d

G. £rn«=.r,Man0

R. Hobin-Lon

G. E'IMT.H«W

G. £r,,3T,n*nn

6 , E r n s T m4 n rt

AT/ r*&l&tsi£0J}

f~f t E i~ >^ 5 "T o-\ O *^ ')

G * E. » «2r7«i^ *i *\

G. rr,>s7.rt«»^

G- fe rosT .««•„/»

S^ Poy.o.^fc.5

^. P0yl0-f~t'll

Depth to Water*

3 8 • 0 from T.O.f>.

37. 9 from ~r,0.fi*

38, O2. from r.O'P,

3 9 • ffiT from T~>O>P,

ffOi'et rrom T/O.P,

•*•//« /3 'rom r, o. *>.

* f / . f£~ from TrOif'

*7O, Z. 0 from T.O •(>'

^0,^ from r.0,^

37r'3":i from TsO.P-

*>&• O "5 from T'O.f.

3P »>" ;» 'rom ~J~*0,f>_

*•! ' *-t t~7 ̂ 3 'rom F't'.p

from

from

from

W.L. Elev.

•^37. /

^37-2-

4 37. 0&

*?c.s<r
<i*,*i,t
^53.77

V33,?;r
*3</,<ro
•Vi</.7

-Vi7. 2:7

S - = ? f e . - V 7

^56.5-e
<XS6^. 37

Remarks

Efe£.~trtc fopC.

£~ft?ef~f*''C T&f&

,.

*« * •

sT«e / ~iope.

f. 10*1 ^ ~T (i f. f

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Donn«ll form TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name W E. 5.T 1_ A K E Project No 8-V~0757- ' / -dd2. HoleNo-X-£"<5> (ol<j ^^)

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

^-e^-8-y
j"t K f^ .A^c/

<F * t» ̂  C r i f

•4i 7 ^r ~" 54 *^v

S-8 -0-V

8 -20 -&v

8-*<?-e^

10 -3 -0V

/0 -Z6-8V

^ - i«?-8^
3. -30-Sr

^ - 2 G - £3>"

6 -"*- 8:r

9 - 9 - 85

Time

r, *.<*?„
8*'l>*m

l/:^<*,*

E'-STp^

3i«f.-^

/O'. 2Z rtrn

//i/5-c,*,

7: 57 ***

II* ^V^

r-e^r^

#>y&' «.o

/ : V^T j> '»

—

By Whom

P. iVusTW

G» £rn*t^«no

rt « ft O t> • s* SO î

6/ CrpsT~^>dr>/I

CS • £. r n s T/M Anr)

O» £f A^To^^^o

ft . lQo«»»si$or)

G t fro $7 i-na rt n

G. rr*$^,««n

G • I: r r, «"t r.-. o n r\

6- r̂̂ T.̂ ,,,,

S. P-ya'/^t /s

S, Po,v,\ric,.T/js:

Elev. Ground Surface (G.S.) s,-jf- t

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ^r ^rO Jj
(T r (5 + ̂ W

Total Depth of Hole

£>/. /

Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

-<rV. V5" from 7,O.f,

*f 1 • 5" from T.O.P.

^/, 07 from 7-, <?,/>,

*/ i. 3^ from

£m * O from

^~i*i i 6 <e from

Vyy 9 7 from

T. 0,P.

T.O.P.

T.O.P.

T. v, f-

'/3,75' from T/O.*0 '

"5 ,̂ ^ from T. 0 . A.

V-V?. <rom T",O,fJ-

•*/?./•/ from T.O.P.

fy?./£t from T .(?•&.

•*/y.V/3 'rom "O O. r^_

from

from

from

W.L. Elev.

*/34>f9£~

V3 ^ » 9

434.73

-V3£-, 0<>

^/s-v .v
•V53.5--9

-V33,</3

43^, vr

^/3V^

^>C,,?fi

V3^». £3

"r 5 V • "£• *^

^/ "^ 3 Q -^

Remarks

FfeeT^it. T*j>e

Eff*e~tric f~*l>C

„

,.

S T^e€ t l^-pC.

•Depth to water noted from Ground Surface {G.S.I, Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & McDonnell l-'urm TS-GT-2-S



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name
T *_ /» k f.

Project No. 8-^ - 07iT -
Hole

Location Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T. O.P.I or Reference Point (R.P.I -*J80 £~

Date Started Drilling Hole Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole Time
Total Depth of Piezometer

Date Piezometer Installed Time
Footage Slotted

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

P, from

5T- a-v-e-fr 6'

(y- from

- e - G » . 2.9 from

8- ao-e-* lrom T, O //>.

9- 27-84 , E from TtO,P. >. (*!

- 3 - T'O>f>,

G • jFr n 4 ' »/ )o>/'*l tOO from

G» -.cl p , 0 from T,O,P

3 - ) i sT<M<»/i /l lrom

•VV . o y from

6? - -7 - 8-5" 1 - from T.o.r.

S -
1̂

i c("^<r» A / S from

from

from

from

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & H<Donn«ll /•V>rm TS-C.T-2-8



TECHNICAL SERVICES

GEOTECHN.CAU DEPARTMENT Observed Water Level Readings

Project Name . , ̂  «- T . ^ J< F Project No. 6 </ -

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Sheet of

OT-->-00- ti. HoleNo.j.^ ( 0 / c / A/-H^

Elev. Ground Surface (G.S.) Ij^jjj o

Elev. Top at Pipe (T.O.P.) or Reference Point (R. P.) •'J' -V ft 67"

Total Depth of Hole
42, £T

Drilling Type

Total Depth of Piezometer Footage Slotted

Remarks:

Date

•*/ - ^.6 - ft V
.£- - Z-9- 6-V

(r - -L7- BJf

8 ~ e - &**
£ -2.0 - 8<t

Z' i f -8*

& - 2 7 - 6 - V

to- 3 - e',
iO-^-(f 8V

/ a - /?-8«-
i -30-8^

* / -?? - PS

&- "7- 0<T

.0 o c f
O o> O' •*

ia.- 's-£i-
£~ -<rt> - £%

Time

r.-Hfx*

6 •- Z© <x*n

//:5Y«in

2',55-/>m

/e>;y« „„,
2^yp/n

/a -/s>.,,

^ C- / Q foi

Q / {* *•*

; / : /8«*h

• t_ f 9 f ftV\

fO:1f «,>,

/:/C,>»,

—

—

—

By Whom

P» /^sTr\*el

^>/ t r* f\ ̂ f i ty\ rt /i /I

r^ t ^O Li ' '"I ̂  O /^

& » Ern s"fr»i ̂ n/^

G. emsTnoHn

G . E r 11 i"j >y., o ; n ̂

0». E r /< st n\ a> t\O

A?. Goi'ise*

G t £ r n S Y**i d /i n

G, /Ern«TiM«»in

C, Er^st^nix

6. fr/lffwrfl,,,,

S - /̂ <n y /cT'f\ -r. >'Z

S ' PCT y 1 o.~1 (<!« •£

*n. r r/o

/»•). r ',-„

Depth to Water"

/2»£"5~ from TrO, (*.

1 t ,7 from 7/ 0 » r>

/ 2 / ^ 2^ from T' O fP

t f t f yb from T,0ff>^

JS-, 5-<J from r>C>,X>.

/ 5". 8*y from r, o / P.

1 (p • 1 (4 from PxO»P»

/<J> • i C from 7-, Q ,P,

/.£"/ ^5" from TiO'f**

/ r /V from TiOif-

) 'j , (Iff from T", O , f.

/ 5 / V ? from 7~'t>ff,

1 ~S • 5 O from V- (• . >"* .

l'7t'r/ from A'<5-^.

'y • V 2 from T tis , p

/ S~/ 9 2 'rorr r. (?./>.

W.L. Elev.

^3G> /£

</3<T.?7

^/ Sir. -75-

^53,??

^33. »;
^^Z^5

^/3>.^l

*,3t. ?'

V33^Z

^33,^

43<T. <i-7

Xl» j * % ' * _ *

'/JS-. 17

-V:J^^

«Cj V ^f . *~> fj

4-5?, 75-

Remarks

r/.-c'V.*: T«y:e

I. I.

/,

STTpf'' Te«/oC

^ /o^/ 7-^^ tf

£/rrJr.c T+f*

'Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Donn«ll Varm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name l uf.-T (./\kL

Location

Project No. &,•*!- (

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:
f\ ^ Ti'QiP - ^VG'93 onor to

C?^ T-O' ' • e<y"m«^

Date

4-Zb-8*

S -2</-6*

6-27-e*,-

0 - B - ©Y
0- tO-84

0-E9-04

A* - 3 - d*-

/0-E6-0*

/ a - / 9 - s v

3- 30- £^

'/- 1? -85

-y-vs-gi'

6- -y -es "
C "7 "" * *

8 -e -es"

Time

4 'F't Cr" h o o/i

Q'^0^^

JO'-fi *tn

"2'- -2-2 pKv>

/0:vz ««,

/ £ :OE fm

ll'3<**i>,

<) :<*(><,,„

If- /E «,n

if 37 j>i^

><- -<>O«M

to---*! ««..

2:30,..,,

/'-S^^,,,

—

(v/i -rf& s-)
ft/17/Os)

By Whom

/>. HvsTtct

G. £r*s7V,*»M

A-. KrL-.^O^i

G f E- f~ *^ ̂  ' /Ji C^ ^l ̂

G, Frn«T«i,tfy>»v

G. C en sTin «.f> /)

^. ^ot /o ion

G » t *^ f\ S' / i >^ /> /i

cS, Cr n iTf ̂  », ̂  /^ i\

0? • E-'* ^ 57 fY\& v\ r^

O • ̂  r ̂  s T" '^ A o /i

Gf C; * rt 5~fni4f *'• n

<•• /3«y.tf1^r.'<:

s , /Viy.t,-L,M >

S- P^y.cT/^fcl 's

Depth to

->-// ' ^ .) -i -, Hole No. r /• f~> /"|J c r - > N/ / i )~ " '~ i ' v^2 . o ~ 0 » C / ' 0 ' o r o - Z )

Elev. Ground Surface (G.S.) .j x. ̂ > .
/ / 3 • 1

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ->'<//•' 93^ '^ '/<-/X v- i "

Total Depth of Hole

Total Depth of Piezometer

Drilling Type

Footage Slotted

Water*

/O. fcSf rom T,0.*.(0

) O ,~7 'rom X&' /t

/?,OE from r^,".^^

JE.0^/ from TfO»i»/'^

/3 ,7 -V f rom T/O.P/0

/•</. -^ from T,d.P-Cl)

/V, 75 from T, O*P/ '^

73.^ 'rom T-O.P.(>>>

* /2,7(+.))rom T.O.r*'^''

'f. I./ 7 from G.S,

/J.V from T,O.p.U>

lo.tz (rom T't.r.^

{Ti.OC, "om r '»-^ f2)

\ i . O ~$ 'rom TiO,f.^ '

It • 76 from J^ p if*

from

W.L. Elev.

*3C.Z8

-VS^.i?

43^.7^

-V3^,09

^33- /?

>V3Z,5-3

*/. ??.?•>•

</ 3 ? • ?S

-)-?3.2«

^^^7-

^.i£T, 50

73^/30

^3V.2V

J/-^,?7

^53.^2

Remarks

£r*«?cTr/ f , T^e
«> y.

£ 1 c1 c ~ff ' <.. ~7<yf^ ' ^/VoTj* t <fto6v'f -a < o Kn j

5 tee/ ~ta»f ~^/\Jot<^' p<fz. 1^ *"/ _^

j /"

C 1 °T K T«.>f

CU/IA rft/.c

V. #* t

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

08067V Burns & H<Donn«ll



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name WECTt-Ak.E Project No. JO-A

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Time

Time

Date Piezometer Installed Time

Remarks:

Date

_j t o f — QL^M
^i " C—\ff O if

s-z-^-e-v
G-ZT-0*/

& - e - e<*
V -ZO-B*

0 - a.9-04

/o - 3 - 8V

/0 -2&-&V

,2- ,7-e-V

•2>-30-9£

"V / 7 - 8?

<V-/ ; : £Z

6, - • V - <*<:

£ - 7 - #$•
0 - & - £'£•

Time

^"T T*€ ̂ "f\ O O rt

^3 * ^ ^5 Mb.

»Z-'0-rf*

-Z'-ZO f*

f *J * .3(f Q. 9^\

12. 'OO noon

/ / :*0av,

9.' 2Oa/>i

/> - O9 an\

IZLJSfTpm

^•-v«v*,
/ p s ? g ^ « ,

V - /:/' ;. ';.

—

By Whom

P. -K^sT*a

G • Ef~ n s /**i o ̂ i /)

^v » /'Joo'^s^'^

Q • Ecr< St'hO1/!')

Ci < E r /i sTfit & t\n

G • C. r~ n s"T/>i d r^ o

*. /q.t^Tc,,-,

G, fTr^s^fl^,,

G. *r<\*>1.>,+*«

OxEr^tman,A

(^ i f 7 i ' * l i . / l # ' O / f » I

C. r >•*•**!.,.<» *,

-:. . / > v , ' . / • • - > . =
.. . /"** y i A 1^ /T i ^

:. / : , v . . - . - - . -^ . ̂

- 07C- -V -002 : HoleN°-S-G>/ (^oV S- /^ )

Elev. Ground Surface (G.S.) j, , . .^ ,
" V 5« ' C+

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) .-. ~ x-> , -,
x o ex * / /

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

/ 3 . 3 from "TV O>P~

)•*,. 0 from r. o. P.
/V»<?5-from T^.A

/"<* »/)O from

I(D»*JQ from

TfOiP,

T.O.P.

/ 7, JT{J from T* Of P,

i 7, 88 frorn T.O.(>.

/ "7.0(3 from T.O.P.

Ks'B from T-O.P.

1 *j y? 'rom T-O.P.

jjp^ 1 from T,0 • 1°.

/ <j y P from 1 •{) »f.

/£-, 7 f from Pi <?. /".

/ y, o <^ from "p. <) . f^.

/C,72 from T, U.*3 -

from

W.L. Elev.

436.87

-936.37

-VJO-'Z

*3*.I7

-V35.72L7

* 3 ̂ . * GP i

j^» > -^ 2.9

^33. » 7

^37- -V

V35-'7^"

131.07

*3fT,7-r

• • ' . V 7 - 2 8

'/25-^^

- V ^ S . V S -

Remarks

^ /Cc f r ' c Tafe.

" it

>. "

5 /<?•€ / 7<»yO C.

^/r-r-A-.r 7> ^

/ ' ,.

1 ' (

c /**/ 7ye

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Barm & HtDonn«ll Form TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name ^ , FsT L A Kr F <^

Location

Project No. a ^i ^

N E

Date Started Drilling Hole . Time

Date Completed Drilling

Date Piezometer Installec

Hole Time

Time

Remarks:

Date

4-Zb-B*

^T » ^^ ̂ / & Jit

f » "^ *y P — * t

e-- to~e«i
8 - 14, - &<t

§ -ao - e<*
e- -n - a<*
o-t f t -ev
8-a<?-e4
f0- 3 - 6V

/0-2(,-8^

/a- i^-S'f

3 -30- gC

<y - Z 5 - £•£>'

(r .-7 - ZZ

8 - & - £y

Time

aJt«r.,o0^

9'00a.n

/a--Z0pm

7 * -^ 5^ Ot br\

C? ' ^ ^^ *-^ O"V

ViSO-. -

//.'^Od/,,

lOlVO«r*

///r/>^
/; ^ />^
<7$/2«^

/£;;'/ ^,,

^S02.pr.

/ r ; ^ w x j - ,

V - ; c - r *„,

—

By Whom

^%. rj 1+ S/^vC/

O/ t. r/» $fiy~) fl /I 'J

/?• *?0^ .^=» 'OAJ

G ' £ r/>-sTi>i «/i<)

G.. trnsV^^/iA

<r,. f ^57.^00
Oi, trn^Vn^/,0

6 r- -«
• t /"/ir; '/>i0/> *l

&/ £. r/isT /via/in

^» < ft u ' - 1 ̂  i 5 0 /V

G» £ r n-^Tlrr\ & 1 S\

G, !>,;-.-/,-..<« O

G- er^,-:],,,^^

(J/ f.'r * <J ,:• f i, i.

'• . /••'.•. y.' ,-.'/'! -'• ' •:

-. /v,x^-,- :. , -

07^- -9-00?. HoleN°-J^a (b /6 r» / t / -3 )

Elev. Ground Surface (G.S.) A ̂  ^ .

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) *jSj ,• s\r>
^rr C* • Cx O

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

0,9 from

% •? from

T. 0 ' P.

r,o.f*f

*?.&(? from T,O,f*.

1 1 . 69 from

/ 2. • V^? from

T. 0. P.

T.ff.fi.

/ <* » 6 1 from T» O • ?•

1 2. / 7# from T.O.P.

/ 3 < e from T,O.P,

l~?,".'7 from T'O.f*.

/ 3 ,8V from r, o f/3.
/?<9jT 'rom TiO'f''

\1_,~7 from T, O ,P.

1 O.OV frorn Ti O i P.

/Oi l " / 'rom T'O' t* .

1 O . i E Irorr T,of.

' , , -//• Irom 'f / £ , ^.

W.L. Elev.

^37. /8

^2<&.«#.&

^36.22.

-V3V- /«J

•933- 08

4< 5 5 / V Z-

</:53,30

^32. 88

-^-JZ, 73

^58, ^^

-933. /3

-V33 ,4

'/3V.O',

v ? i". * '

^/2!T.>(;

^/3?, C7

Remarks

JT^rTV/o T^e

/, ',
/,

/.

t,

C ' O f *\ ) <* L> V
1 £-±

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

040679 Burnt & McDonnell Fvnn TS-CT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings

Project Name lAJE->r/-AKtS Project No. ft<.

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

-V-^fr-64

£- 2.4 - e-V

<£-?V-^

& - e - BV
8-ai- &t
#-30-*<</

f o -3 - e>i
IO-V.-B',

/?- »<?-8v
i -30 -05-

V - ty-ES"
tr - -' - <* 5

ft O t> —-t, - e; - 05

Time

/ z - ' sa^m
//:oo«m
/-/?,>„,
I'-fOr"

' C — tf- V ̂  /*\

O ' -^-S^ tf /V\

if* * Q ̂  iH

>e:08pn>

/^;/Oam

Z.-^5-r^

/ / ; / 0 * f c ,

<^ '. ? C r IM

By Whom

A. H**T«Jl

G. Crnit^a«i

/?, A?oZ>,^o,>

0, Er^sTrh^nn

G. Frn^T^ann

G. Ernst^A^o

P. R^,^^n

G>» C. *~ A 5.1 rv^« n ,̂

G. £r/»c1i«ai,«

C?1 £rrts~/iv\ 0 n r\

C • £ r M 5T,<- 6 « ̂

S • Pet v ' «• J " ' ' ^

y. r^y,*- ]^/ ' .

Sheet ,,.. . ._. "f

07£-^f-OOZ. HoleN°-i-^£- fo/ct ft-*}

Elev. Ground Surface (G.S.) ^^R tr

Elev. Top at Pipe (T. O.P.I or Reference Point (P.P.) •<'•<// fl/)

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

^,S" from T. 6>. P,

£-,0' fom 750, />

/TiV<J from T.O'f*.

~J • *fZ from Y", 0 » P*

@ / V 2 from Ti O t f'

9, | 9 from Ti 0,/>,

7.45T from f,0tp.

&* ̂  ̂  from *T~B Q ^

^j/'/ from T,c).i'.

£". 3"i from T,d>«P,

5-, 0 3 from r.d.f.

/, , 3 IT from T. 0, P.

~/.yf from TiO.r*,

from

from

from

W.L. Elev.

^^7.3

Ir — * G> * *»

j *> X ^ ^^

</i^.37

^3S / 2d

^s-a.oz
^2?.3^

V5^.Z5-

/ •_» y ̂  ^j

</3^,^7

y / ^c ,? r
'/3r,^r

*/33.ai

Remarks

• - •

£let-7r~it- Tape.

ti t.

i. 'i

sif-e 1 +<* c e

/ • ' A - ,7,-,r '^'<-

' 'or/ ?VT

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

0806 79 Burnt & MTOonrnll /•orm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name • j f_ <- -^ i /I i< F c Project No. Q<f - C,

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

I'Zb-BJl

5~-i<i-V<1

(e-?-r-e*f

A- 9- 61

8--ti- 0<v
8 -30-0*

/ o - 3 - ft-v

10-Zb- 04

(Z - 1 1 - 9<t

3 -30-55-

V - y ', 1- 'S

0. - 7 - 85"

tf - fc - 8 5 -

5"- 2-0- tffc

Time

*Tl<r/,<,0/»

I,:/ 5-* ft,
J'-l&p^
I'-** r«v

f2.'.Z*,.»

lios-*.*
1 1 ' 5"$" a in

/2!/5>*,

lO'l^ am

—

—

—

—

—

By Whom

P. +iuf1«J

G, Er/fetnaii/.

f\. Hob.nton

G. Cr/i&Tmoqn

G. HfT-7/**,1A

G. £rn*T^,«M^

«. ftob.oso^,

&, £r^3-r^«.,M

6. ErrK.T.Ma«n

G. E/-n*H^nn

c.- rr^sY.MO,i > l

,c

5, ^v,c.-;.^,s
• /M . r . - .e

Depth to

>v& - -</ -oo-a HoleN°X-q.^ ("o/^ /1/-5)
Elev. Ground Surface (G.S.) ^ _, — _,

7 5 /^* /

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) •*/*/ i Q/)

Total Depth of Hole

2<fc ' 7
Drilling Type

Total Depth of Piezometer Footage Slotted
36"? /£>,£

Water*

3fr from

-V.?' «rom T.9.f.

5,^0 trom 770, A

7« V2 from

0,3ft from

^-j.OS 'rom

T, O. P.

Ti 0,P.

TiO.P.

9,^ from r,0.f>.

^-2^ from i~tO,p.

ft / "2. from T'Oif**

5 r \- from .
•^ . - r i rt . L *".

from

, from —

~7» (r~*> lrom -r o i-1

rf. i 2 from T. 0, /•'.

from

from

W.L. Elev.

43d,,*

V2C,.1r

-V3V.39

^3S'^2.

-V i 2 , 7ST

^r 3 2 , W

V53-5T5-

V33.6,

•—

—

—

^ 3'A 17

V?;>,<s&

Remarks

•5K W^o^*r "* J»7ei\ ^\os ,
3UrrO ttilcf^" "*i'«? (•tr*'fmn£\fr

Water- *s> o''7'cA/ <t7 ^'o»e o1/ fittowk
j& 3»^* ApVOn^ *7^/l«^!« f ^ "38 */\

^- r Q C" f*~ ' *-• ' •? i^ tl~

'• /,

// "

• ' C Z - 's »/\o ^c f*i^">i>/(? o^^"d-lAi^ <s»"r

t1 -Y' r r ^ ' *^ C* * ' ' ^v j-

-^ " - f :
 r , r • •• ^- /"

<- / , - • ^/ / «P c

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

OS067V Burnt & McDonnell /•urm TS-GT-2-lt



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name • . t *~ T- , uL . cevj c; ̂  | t^r l fsc.^} Project No. a 4,

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time ^

Remarks:

Date

•9 - 1. (f - 0^

jT -2-V- &-V

o~ 27-9-y
9 - fc -tot
8 -£K e-^
6 - 30- e-v
|0 - 3 - 8V

IZ-ll- W

3 -30 -S5

v - v c- - #<r

c - v- as'

0 - e - £5-

Time

oiAerAoo^

yv:30«M

f-Z1fn,

i:35f*
IVrZOf,*

9',fO+*

h*on

/Oi /? <H«

—

• —

—

, —

By Whom

Pi Hl*Vt».el

G. JErn *?„,«»»

R,, /Rob >f\ son

G, E.ro^T^a/.n

G. ern*-Wa«r)

6, Er*,s-T,v,OA/>

R. r?0fc,/,£«n

(3/ E r»^ sTir- £fnrt

G t /Er/Tv '»n.£< 0 r\

^^ iC1 ^. ^^ ^ .

s. f«y,rt-7H^.l

Cx / Pel '/ )S 1 !• •<••'>

- 075* - ' / -<?OZ HoleN°-Jlc;-r f>/cf "-6)

Elev. Ground Surface (G.S.) *.. •» x- <-•

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -^39 OQ

Total Depth of Hole
35T, ^

Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

•y^ from ^__

•̂ Jt' from

~3..(rl from T'OiP*

•f/if^S from T.O.P.

5"<5"5" from 7"/O«P.

C>/E"2. from Ti^/A*,

£» t*\~i. from T/ ̂ , P,

£-, ^ from T»O,P,

?"?« from ,_

i « from _

from

*-i ,~?£ from f, <), t>_

from

from

from

from

W.L. Elev.

~

—

->3<P.V7

-V3V.^B

"/53.S-3

^12,5^,

•V32/^

^??-8

-

-

-

*3y,$i

Remarks

*-lXp'iCT.olp. <*'t<'k '* ^Lo</e

•^ U/ecfer i^ cJ/^-A '* rf^owe

• ;.-,- ,

E r«"t:Y/- i c T*pfl

^'CTt- '5 >ir\ OTff ^ -S"?»>/e» ^^r^Ui^ JTT
(nfil^ff jsi (4 t-1 r *\ .

j i c "£- 0 AT r. T t . *" /^" *^ 1 c' ̂  /" fa> c^ T"c ^"

..
C- f 'O • A / < * p r *

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

0X0679 Burnt & Mn>onn«ll Form TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name U^ESTi~AkE.

Location

Project No. a

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

^-<LO-0-»

£--z^/ -ev
0- 27- d^

e - e - e * -
y -el- &</
tf-*o-ev

/ /"* _ . "7 O ^/
F tX ^ *" ̂  •

10 - 2(t> -6*1

^-Il-8<f

3 -30 -&5-

V - 2 . C • £•*"

<;-•/ -<s^

w - V - d? i"

rVf, :- tfS

Time

/ c * -5 /^i />•>

* i * "r^Ct^l

i-3>0fn,

t:*nf>™

6-55*^

^ ' ZO an\

10'. Of a,.

1 2 * GO r\ c?o*^

fO^ iO o ftf>

'/•-3^...

y/^v^M
/:/*/>,.,

6:»5--/.,

—

By Whom

ft ^ (4^,-f-act

G. f rnsri,.**^

N'*ofc.oso/i

O» t *^rA S in rv ft»w1

G. er/.i-r.-.-.tfi./i
G« £r^*7,««no

/*. ^e / ^ - .C^o

G.. E^-V^to^c, t ln

G, /Frii«7,o«i<ii

G« £ ri\*> r t'.-'i «.in

C,,F.r«=-»,,,^,.,;

I'." - 'Ir-y '« "//< ̂  i '~

t~> 1 •'
- ' r<~ X ' -•• ' <- ' ! •'

'.- t-:;y.\-.'t.l'-.*

Depth to

) 0 • 7 from

)lt f from

+ - o^f- *-oo?_ HoleNo-jr-^>8 ^o^ /u-y)
Elev. Ground Surface (G.S.) ^ f/ O / *?

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -^^ 0 ^ 3 £

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

3<'2- IO.O

Water*

T,0,A

T>O.P.

/E. "£-5 from TlQtf',

)ti,Q~i from T>(J,p.

f*i ,9 from T» O, p.

/S-,70 <rom HO. p.

/5"«8^ trom T.O./V

/V< 5^^ from T, 6>,|'

/y, c frorn TiO'f.
II .17 lrom T.O.p.

1 ? i Z J from T- v f f

I '' » iV from T a £

' I 3C trom )- , #. f'.

l'/.)~i from T > G > - * ' .

trom

from

W.L. Elev.

•V37. -9 a
^20.e2.

^3^-07

^/iV,30

•V33.-VE

^3^.^^

^3?,V8

-^r SET ,77

•933. 7

437. /ST

^36,0?

'/3V. »l

~t 27, 0-i

' / SV . / i T

Remarks

•£ Ic c.l'r-i e. "Tap*.

£/fe*frte 7«/>f

i. 'i

< > • •

' i '/

..

,.

• * ».

/ • ^ ' r 1 p /,> C

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & I l:orm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name ^ e <^r L ̂  k g s Project No. fi </ — &"J

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

7 ™~ &L (̂  ™ C' iF

£~~ ->- "^""3 — • ̂ &^f

& -^-7-d-V

£3 __ ft _- CJ 4f

8--2m e</
£-2.<?-e<y

/ o - 3 - 8<y

10 -3&-&-V

/E- /<?-04

-3 -30-85

* / - i^-er
<;- v.f:5
d. - - r -& f f
& - &- t'g

Time

Z:20j>*

/:00v,*
/*3£ fW

3--/Sfn,

/,'/0/.^

tOivs**

9." t/Oo/n

lO--3Sfl,.x

/z:;6 r/,.

/r.5t>^^

8: /V*«.

?:50^

q-.Vdon,

—

By Whom

/>. X/^s-fae/

G- fr/,sT^«/,/,

«, *»Al/IStf/,

G'£rn*-t»,««^

C^ • t- ^ /i ̂ , 7 »«t ^ *\ /i

v^ » f ^j^ ̂ "T'H ^f /) i

X?, *?& l«. /i so M

,;,. En,':;...<,^;

G. C.rn^-/,,a.no

6. Er,,..-I,,,,prt

(5, CTrosV«, r < I r t

C. >°«y, «•/-*/*. ' .

5". ^ v /r. '- -. Z

3 ' r<s y 'e*~le t-' ,z

' .T-y-OoZ HoleNo. j-_72_ ^Q/J 3^^

Elev. Ground Surface (G.S.) ^r,x -^ -»
"O 2 • /

Elev. Top at Pipe (T. O.P.I or Reference Point (R. P.) x^ *- •O

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

-

Depth to Water*

30. 15 from T^OtP"

"Z.B **f from /;<?' P,
Zft.^from 7; <?•/».

3O«2£from T'OiP'

3 '» O^T from

31. Ql from

T, 0. P.

T.O.P.

3 / • *^fj from T»O • P.

?/,05^ 'rom .̂».P.

3 0 ' 6 from TiO f P'

2&»^8 'rom T<0'P.

T<V ?/ from TiOii1.

~$0. tO from T,O.P.

•£ <j f > •£ from TO # , ***

"'.).? 8 trom T'*1"'-
from

from

W.L. Elev.

^>37. Z£T

•̂  37. <?0

•9 BC^*?^
-93r,/e
^3^.35-

43. "i. 57

^33. V6

y.'5-r'.35

^3^.-£

•9S6».8^

^ J f c . i ?

^^r.^i?

^ 3 6 ^ 0 7

'/ 3 v . /a

Remarks

Efa Ctri c ~f~a.f>f

f/Pr/.-/c Tv-e

• » /t

„
». /t

* ' • X

e r " o 7 A T«,c

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & McDonnell Form 7'S-C7T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name U /P r TI A k F" Project No. n j. _ Q y t- </ - /5/O p Hole No. 'f~~7'% ( f)lJ -3!Q ^

Location Elev. Ground Surface (G.S.) 4. * _ — r
r(f C . t r

N E Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ~be+£~t'f/

Date Started Drilling Hole Time Total Depth of Hole

Date Completed Drilling Hole Timn

Total Depth of Pie
Date Piezometer Installed Time

50-0
Drilling Type

zometer Footage Slotted

Remarks:

Date

-9-72&-8V

5" -^3 ~Bf

4- ey-e^

< a - e - e < /
9-20-&V

#-2?-e</
/o - 2 -e</
/o -2.(e- 6y

/ e - / 9 - 6 ^

3 - 3>o- 84

4 - -ZC.f iS,

(, - -^ - 8s

i o - 7 - 9ir

« - f e - f-s-

Time

2 -3 / ̂ /»

/-/i>«

i'-tofin

3>:i7e^

/i'*fJr.>

IO'-<L7«n

O * </3*
T ' /-* C* **(

/ v" ^O C^.*V\

i2'.20p^

ii / •? 31 9 ' J ~J OL IV.

8 * 1 ~V
' 1 / <\ »l

~? -50 p n.

7--5D «o.

By Whom

r> Hk^f "fa. ol

<3^ f r/is~Jtr, «f/l/)

^ • /<^O £> / '1 S O <J

G, EmstAia/.*

G' E^isT*/)**] ' !

G « E r ^ ^T/x\ <a n o

f t . RaL.oso*

£>. C.^sT^e,^^

G. £rrtV7*.em/i

fT « £. r ^ srf /i-\ A n r\

- i"^ CT^

S. fVx.-1^.<

s- rU y ̂ •y.^.c

',, i;< y . „•'- fc.c

Depth to Water*

aCr,/5" from 7Jtf,/>

"ifi'S* from T,O*P-

2:(*.<i7from T,O'/°'

2g.6Zfrom T. (?.<».

"2.1,61 from 7~,o,/».

3o. «3 (rom T.O.P.
2.7,^7 from T.O,P-

^7.ao from T. o.P-
2_<j j ^ from 7-, d - P.

2.7,17 from TiO. P.

-? ~7 *T^ trom r^ ^ /*

26 -v B trom T: *. />.
~?~7, fcfl from t ' V / f ,

~i*l i ¥ $ from T . (> . r*.

from

from

W.L. Elev.

-/3£. 55-

-^30, Z

V36.03

^3(0,78

V3^7*r

^ss-.e?
V35/V3

•5<3^,2:0

VJ?£,B

438. 2?

^57,67

^i fe. 7 a

^37, 7Z

^ 3 C » ? Z

Remarks

Ekefn'e Tc,̂

^ / £* ft ** i C T^yu1 P

..
«,

••
..

,,

,.

£ * o> i ** 7/t/^o

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

08067V Burns & M<T>onn«ll
E nfhmrt-AfcNtacu- COTMUMU

/•orm TSW-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name tj £ '>T 1- A K E Project No. -, ^.

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

-^~Z4« ~8*f

s--fi-ev

Time

^ :*(,/>*

't'̂ n,

By Whom

P. UusTAj

G. frfi-.T'****)

- O ~7 '~— 4 ~ (J O "•* Hole No. ~~7 ĵ fO

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.) y , g ' ^ f- '

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

17, 3 from T~e Ot P*

tSif from*r, «>,,».

from

from

from

from

from

from

from

from

from

from

from

Irom

from

from

W.L. Elev.

«» wa
CZ tfO

Remarks

* ^2fcAi5* ^•'JSt.ir */* ̂  r//*"e^c«? re T» ^

'

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & M<T>onn«ll l:urm TS-CT-2-8



TECHNICAL SERVICES

GEOTECHN.CAU DEPARTMENT Observed Water Level Readings

Project Name V y F "5T A K C Project No Q-fj -

Location

N E

Date Started Drilling Hole . Time

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time *

Remarks:

Date

4 ' Z-b -8-V

S «^ î j ft ^*
C~ if ™" C* "̂r

C^ """ C. r "~ {j /

£ - & - &*/
& -2.0 - 04

0 - 2.V- 8-/

0- ^?- &'/

/ < S > - 3 - 01

,0-aG-dV

/ 2 - / 7 - e v
3- lO-B?

^-/7 -as

4-**-**
6-1-83

,*.*-<««-

Time

2IO3 p/n

l-SL-^Of^

1 l'-00ot>\

*i&fpn*

*t*5p*

ttOS-pn

I0i05*n

tD'^Ba*

lO-.ZZa^

/> 'rSC«t*\

l'.*5 f~

9.-DV A*

,2-3»/>H

. —

By Whom

i>. H«s.1*j

G. £rr,STr»,a/,,|

r\ * f\ o t^ i /\ ̂ ^ O i^

/"*" r* ~i

C3. £^ns7«,ofln

&, ern$- /^f lOO

C,. rr r nc7 w cnn

R, Hob ' ft zd i

G. E r- ̂  * 7"»v\ ^ n o

G. Er.^T^ao.l

£» / Er O %. ( ij-vt* I1 •"*

ff

5 7i ,^-A,r/J

-4-

Depth to

Sheet nf

3T^r - S I - O O Z L Hole No-5-r£" fo/e/ 37 )
Elev. Ground Surface (G.S.) ^/ >-/-, ,.,

/̂  O 15 ' C?

Elev. Top at Pipe (T.O.P.I or Reference Point (R.P.I •$/̂ $~ 9", 9

Total Depth of Hole
z.$.o

Drilling Type

Total Depth of Piezometer Footage Slotted
Zt.O -3,0

Water*

~2.),*/ from TO,/),

22. -fr from Xtf.P,

ZTL* 6~3 trom T.O» P'

2^,33 trom

H 5", i) from

-no, p.

T/0/P.

ZiT, 57'rom T,^,^

<^5~» 7^ from T iO- f -

2.5' 5".? trom T,0 ,P.

~*-*f<l£ frorn TtCt,P.

ZV-S Tom r.0./>.

/ 7, ?0 trom T"/ O, P,

^4/ from »,
_— jjp from ^

/T •*— from/ ^. ^o ^

-2/ /A from »

from

W.L. Elev.

*/38.5

^37,JT

437' 37

-V3S» 5" 7

V3V. 7

•V3<V,53

V3^,2

^3^,37

*35%7T

V3^;^
W2..^

•#J«-.*o

^JXoi

44-2.ZO

4-3S.7Z

Remarks

F/r^rV^ tye

E/tclr.c 7*fe

• i '*

/ ,

str-p. t-oye

£/otf ~£~

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.).

08067V Burns & McDonnell ill TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

ProieclName
L A K E.

Project No. OO'i. HoleN°-
Location Elev. Ground Surface (G.S.) ~7 ^j

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.)

Date Started Drilling Hole Time Total Depth of Hole

Date Completed Drilling Hole Time
5*0.0

Drilling Type

Date Piezometer Installed
Total Depth of Piezometer

Time so.o Footage Slotted3.0
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

T. 8

-e-v 437.V

T.O.P-

e ~ e - e-H T.O.P, , 27

0 -ZO -&</ . ?5" from

G - a n n from

G* from T,O,p.

10 - from r.
from ' 0. P.

O. d r n '•"«; -•«• n »"> <rom . O-P. c"/>ee/

4-2Z-8S from

6-7 -SS from

*•*• **• 4-3.2+ tfom

from

from

from

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H^Donnill Form TS-CT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name lA /ESTLAKE

Location

Project No. g^ , Q-, /- - •*/ - l/O~2. Hole No- C - gQ

N 2^72- 776.Z E 2£/<?. £>l.?9
Date Started Drilling Hole . £ -22 "KV Time

Date Completed Drilling Hole -, . Q 0. Time
t# - £. i ~ &*t

Date Piezometer Installed P-27- £V Time y'-o0*i»
Remarks:

Date

e-te-6</
9 -£9 -ev
3-^9- «V

S-e9-e<,

/tf- 3 - 6*

f t f -afr- f i * /
/ £ - > ? - e *

3 - 3 0 - t f T

<?-/7~*S

4-1S-SK

^* r " ft^m

jf9 0^ O^L

tz.,; p*
^^— 1 9 « ^2^

Time

—

-7'VOa^

<f:00*^

?:30«^

9*57*,*

lt:sof*

/e''55f,*
-z-.ro f>*

/2.-Z9 M

^

_

By Whom

G. tr^sT^An^

G. Cr *«•/»»« no

<3 • C r n^.~; .^' <» ^>'<

C. Cr*i«7*a«0

/5 » »^ i>/3//vsic?f iy

G. emst^«»,o
<S * £ r *i Vf^ *r r> >i

*- 1— -4-

•r

it

s t2».-~J»**y nfr»44/A

Jr

A7. £w*

<«

•Depth to water noted from Ground Surface (G.S.), Top of Pipe
080679

Depth to

•5t /^ ' from

Elev. Ground Surface (G.S.) "W0 V

Elev. Top at Pipe (T.O.P.) or Reference Point (R. P.) •V<5-7 "*S>

Total Depth of Hole ^ Drilling Type

Total Depth of Piezometer Footage Slotted ,
ZO.O 10, 0

Water*

ci,S .

/2 , O ' from O . S ,

19. 1 7 from T.O.P.

I 7 • ̂ i from

'£• C tr0(Tl

17. tO from

TjO.P.

r.O'fi.
1-,0*p,

/^ f x y from T, G ,P.

i 1, C"0 'r°m TiO.P

5 *) fr°m

j / * q from

/>« — from
' T / £ "

<" ̂ ^ 'r°m

/^.^o (r°m »

Itrttrf 'rorn >/

from

from

W.L. Elev.

*- -95-7

yv^.^re
1*s-.*.i
«35,18

13^. 78

^?6.e8

*3<?.o

W/.8&

44*. 4S

442.0*}

•4?*). 20

433.3*

442.4s

Remarks

S. *.T"^>^-^~f per r*^^7^/k i (} I *^^1<'C'1<'"V7P*'X6'
/ani/^ii^v^ sA»* i ({ f •*(. *

•*/ O "̂̂  * r •* /C ^ -f.f - 'S 'Vtf f ' IM/O.T **> H^ /f*

aiAtrir\fi fi^tlti lr\s\ . ^

/ « < ^rf» ( [A "[ i Q J\ *

£fe e*t f- 1 t "^y?C

'/ II

/ / / I

syP<-/ ̂ y.e
'

^/l// ^«.

£" /» ,-/»Vt Toot

(T.O.P.), or Reference Point (R.P.).
Burns & MHJonrnll /;orin 'rs-C'i'-2-S
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TECHNICAL SERVICES

GEOTECHN.CAU DEPARTMENT Observed Water Level Readings

Project Name U/£ S TLA kF Project No. Q <

Location

N / / *<J . 2.726 E ?ZZ,0»<W

Date Started Drilling Hole /, , -> t*// Timet/ r i - c- f

Date Completed Drilling Hole o Itr-6'f Time

Date Piezometer Installed Q - /_£"— ^^ Time 1 1 1 O O *

Remarks:

Date

E"-,3 -£</

8 - is -e«f

8 -zo - «V

e - e » - &<r
e -zi-0*

B--2S-8*

9- e<?- <*</

;y_^-ev
j ? - ) 9 - g - y

3 -^0-85

^-^•-^
6-7- sa

^ tf jS-5

f2.rt.gy

S-H-Bt,

Time

3-30p^

•z'.os-f*
tt-'-SOpM

?:/y aM

9. -37 «»«

/ :25^m

/2:3^^

'o;e^m

/E'-OZ fm

2.:3Cf.*

<?:/« AH

^_ _

^_

—

By Whom

G. ern*l^<inn

C- E.r*.»-»^n»\

G' E r »isT»vi Oft o

o« E «-ri s~f »>i a n »i

G« Errts"T"/»<a on

G. E>,>*-T^,*h*

G» Cr /i-rT/n 4 nr»

C»» C /• /) sT /M <ir /in

&• ^ <~/)^>"fjn <? n Jl

G 1 t r 1 ^ S ' t :A ̂  »1 *>

I,

t.

,,

Depth to

••̂ •̂ ^B — ̂ — ̂ ^ ^^M^^^B ^^H^^^ i ̂ ^^^^^m ^^^^m

''~\
^!

Shppt nf

f ' O ~ 7 £ ~ f - ' - O O ' Z _ Ho|eNo.J^,^j

Elev. Ground Surface (G.S.) -^^7 0

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I ^f-^O &"*

Total Depth of Hole , Drilling Type

Total Depth of Piezometer Footage Slotted

CrO.O' fS.to'

-•

Water*

^\T / 3 from O » S .

f(f» <f 3 'from

f ~f , ̂  ' from

T/O.p.

r.o./1-
1 ~7 * (r ' from f, p, />,

/ 7- -7.T ' from T,O,P.

/(»• 7^ from T, 0 1 P.

/ f i -^6 from T'O'P,

77.35" from ftO.f-

;7,"5 'rom T.O,f>.

I'l'IZ. from T/cJ-P.

. _ —.a from

._. _> from ^

/?xtf from

/4> f-i 'rom *

/ 8, 1 ~Z. from rt

from

W.L. Elev.

^</38

^2V./?

V33.Z^

^33,ez

^35/57

V33.68

v^e,^
^33xV7

V3?.T

-V3C. 70

434,14

4&T.01

4-&.f4

436. /I

Remarks

S«Crura7e^ '̂ .̂•/f •«*' f?ricc«/i7 f/Ye*
X*T * j f t f \n f\ f* t it * A c\ '

i*\\.'f-<*PfA-i*{*J\ . '

.̂C*. t*^T ̂  rf J7 ̂ !r' "? P"* " ̂  " ̂  ̂

jO "fl ^L Q ̂ n^*7** *"

£l**1r^ Tip*

1 1 '•

jlff I "ft* p a

C.I* f~* /O f̂.

^"/*cA->'« liopQ. .

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & Hq>onn«ll I'wm TS-CT-2-8
tngfcww*- ArcNUctt-



TECH&1CAL SERVICES
ueOTECHNICAL DEPARTMENT

Project Name , : r ; ; A j- c

uoservea wate
Project No ^>-

Location

N zfq./s&o E /C7- 3^3/
Date Started Drilling Hole . G ( ... Time

C? ~ c. r ~ O T

Date Completed Drilling Hole 0. y -,r) - 2. 7
,, ̂  Time

—
Date Piezometer Installed Q , .. Time I • fj f—

O ~ c / - c* ' ' * ^* f *̂"*

r Level Headings Shppt . nf

07- - - * ' - . - - ' o - c HoleN°- S-SZ
Elev. Ground Surface (G.S.I ^x/7 7

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) _
J^ >^ V - C> |

Total Depth of Hole , Drilling Type

Total Depth of Piezometer Footage Slotted
2S,S 1(9- o'

Remarks:

Date

*-2^-e<r-

0-Z7-6V

8-£<f-8</

/ f l - -3 -0V

/0-2fc~8*

ia-i?-81

I -10-3S

4-/1-**;

4-x-e*

6- 7- *3

Gi*-ZO-8C

. ~L- it -%{

Time

—

r.vr>,^
I2-?.0P^

(I : 2O«,,,

^Vs a^

H-.I7 *^
12 -.*«>«•,

._

^•3t JBif

.̂̂ 5- f>H

_+

.

By Whom

Gt ErnsT^a^

(j i £ r. »1 sT/>\ a /| /)

G> / C r »-\sTrYi fl r\n

K, «ofc, 'A . .0^

G. E^~s1^G^

C. Er^lm***

Gi E'"'!-; fi,N ^ n )\

x/

• fr

A

#). «-/•
II

•Depth jo water noted from Ground Surface (G.S.), Top of Pipe
0X0679

(T.C

Depth to Water*

««,» JS-Jr*''tr0m S-S.

/ft, "2. from T,OiP.

/e .ZT ' f rom T-,0/^

/ 8« 5*V from Tib'P-

l~7, 5 1 from

/ 7, $• 'rom

/ 7i 0 0 trom

1~. o.f.

T,O,f>.

T. 0, r».

_ from f

yS- ^C <rom »

_ g.f from /x

., ^3 from ^

/£?»€> 0 from »

/ ^ ~^^ from '*

from

from

from

W.L. Elev.

6^/0^ V 3 ^ -

V22- V?

V 3 Z . V V

^32,35-

^j <• ^ tO
If _^ ̂  < * o

**3.£
^/O ^— - * O

' J ̂  * \^ '

43* 6?

43S-. z3

431 f*

*32.6*

4J(, ^

Remarks

Junta cls-.ll, •>« ,

fc F^ C f'* ' C 1 A. LJ ^i

'« '/

^X

sye r / ̂ /JC'

£/.£? Tip.

).P.), or Reference Point (R.P.).
Burns & rVT>onn«ll / :u?m TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name , .; ,- r X f Pro,ec, No.
V £T - O Hole

Location Elev. Ground Surface (G.S.) V

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.) x ->

Date Started Drilling Hole fl — 1 ( — ti*1 Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole &t? - Time
Total Depth of Piezometer

Date Piezometer Installed
Footage Slotted

ft — Zl — 8 */ Time

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

6- G . £ r n sT/>> a /i n /•V*S"0 ' from T.O.f*.

P ' P T O I

8 -• Q from T,0* P. M «» "A • « <f

rO*f ' from ftO.t

\ '- /O ;-, 3 7 from T, O.p.

^, 55 from 33, 07

from T, O, P.

3-30-9* I I L ' . O O , Cr- E «\on ») from 7, y • r1.

'ronl ^Z5_
S. f^t'f <rom 43S.48

<rom 433.44
from -/^r. Q^
«rom

from

from

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<D«nn«ll l-orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet.

Pro,ectName , ,. ̂ . £ Project No,
' - 07: Hole N°-

Location Elev. Ground Surface (G.S.)
9

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.)

Date Started Drilling Hole Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole <-et Time
Total Depth of Piezometer Footage Slotted

Date Piezometer Installed g _ - Time 10,0
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

1* T-Q 2-0 from -fir 3.o*t<>*
-J r t ' ! i o a

f f\ £(>' from G-S-

t t ' ~i. O p , ,"7 ' from J-, O • P.

0-Z7- 7'

- 6V G/ E from
cv li j. rfr'&L uf

An. V32,

e- "£b- 9-v G, E r <rom

/o - 3 - from T.O,fr

- CV ff t

- /?- £ r n ».7ir from

3 -30- 2.0.33 from r .o/ />

^o£_
from

6-f- 9S from

433. ff>
from 431.07

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & McDonnell /•yrm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Nam,, lt/ C. 5 n L../X R F Project No. -j //

Location

N . . E
*-« ('. Shrr" / /

Dute Started Drilling Mole ,, w • Time

Date Completed Drilling Hole . . .. , . Time i •

Date Piezometer Installed ,. _ .. Time

Remarks:

Date

S--£0~66

Time

—

By Whom

/*"> ' J?, r '/ o

- 0>'-i -''•' ' V^'>. Hole No. ^ _ Qfj

Elev. Ground Surface (G.S.) <~ „ _ _- i . \
oet -^* f\ r (• ~r /

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) )

Total Depth of Hole Drilling Type
1 • • ' . ' ' I . , ,

Total Depth of Piezometer Footage Slotted
' ' ' " ' ' ' . . * . * •

..•-

Depth to Water*

2^V . / ^ from r, o. r.
from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

•V32 .-?3

Remarks

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
0X0679 Burnt & fVDonmll i TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name k> £ S T (_ *\ K E Project No. Q,<l - O?Z - 4 -O O "2- H°'e N°" J> - 0 S"

Location

N 1<tO.S*l«t E /79^.^30

Date Started Drilling Hole • a -> i t> Time

o <-• / — o • ~

Date Completed Drilling Hole , » - , - » « Time
E, -2 2 - <ff

Date Piezometer Installed a _ -^y _ «^y Time IQ'OO «/»

Remarks:

Date

0 - ^-Z - 8*y

8 - ^f - B*f

6-Z-7- 0-v

0 - z-7 - e</
8 - e.7 - 8*

g-30- e-v
.'0- 3 - fl*,

I O - Z 6 - * *

fz- / < * - a* ,
"*• — ̂  '") - &*"

*.*S--a*-

6-*- «s-

*-*-*3

/2-I/-A-S

Time

7; -30 «»

IO''OO dm

•7;iff*«

7*vtf ««

E'. ?tfp^

9.-/S--./V,

IQ'O7 ai>\

II iff <*»»

;«i 57 ««>

/ 1 : 2 tf a •« i

^ .

,2:s*rn

e-.oo Arf

^

By Whom

O» 1. 1~ î  % I "^ ^ *J»*n\

O » E rf* 1 si /*> tt r. />

& • E. r ri jT*jrv a M 0

G. Er^Vlfi- - r / ,0

(S i t. m riT»n rt n /)

0, E^o<l, l%«nA

/?, «0bi/,stf/l

G c j « *4- j* w* C. f ' n ^* | JFV\ c< n /\

Cr>t k-rn •;' ?«*' . c7 *', ̂

G.prnc//, , .*. ; : ,

x/

S" Pa</i'akiic.i\
7

't

t,

n. £H'O

Elev. Ground Surface (G.S.) ... «-— ,
T' ̂  -3 • I

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) *(S~7 /^~

Total Depth ot Hole / Drilling Type

8V. 1 u//»s-^v fio*///c
Total Depth of Piezometer Footage Slotted

Depth to Water*

°$f£*K' from ^-&-

TiO/OS" frorri T,o,f.

Z<*,0<? <rom TVO.^.

Z, V. I E trom

£.*/ > "Z. 1 from

T. O. f.

T.O.P.

E<V » S" O ' rom T/ 1> . /*.

2.̂ , 5y' from r.o.?.

"2,3(3 5" from TfO'Pi

~?.~*,r'Z from "TV ^>, P,

20, r,7. from -,,c.,p.

2V. «* from

2.2-4-8 from "

2/.2J <rom

, a 9* from

__. ,_ from^O.2O /^

^ *fi *f0 from >«

W.L. Elev.

-</37. IQ

453<0<<,

^53.03

*,3Z.<rt

JLf "? ~J f £~
IT ^ ^ * X^ j>

<V3Z.<J,/

•V33,<9<y

^ 3 2 . <,

y /36,£^

^3&0/

+3*6?

43S.12.

43S.93

-V3?.7r

Remarks

Sul"̂ 1^ ,i£T?'! n< C( ' "" r0t/"f '"' 'f '**
!71K*!!il*:''x. V f7 f ' /1"-»" ip:lr''

j U s T pi^ior ~f" e I/A cu^-y/ia
/3« fS-Otnftfr i. /irk r n/nnr*j f* - sJ a* • r- .
' _ i . . * / l . » i A
<ato»«T " X-j. Krs- n.~Frf

j ^

£/er^,c r^^e/
• » i .

/.

/' "
X

/ / ^ _-

F/^/A/.^

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & KWDonnoll
E nglnMn -ArcMvct »* ConKrflwri ft

i TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. 0nf t~

Project Name /V K rL Project No.

Location Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ., >
-. / ^ T

Date Started Drilling Hole /> _ o Q Q Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole
& ft) 8 */ T'm6

Total Depth of Piezometer
Date Piezometer Installed Q _ _ Time

Footage Slotted

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

8 ~ ?- G« &.S,

*tt
0 - G • £ r «% yT1^ <? h »^ from

6?- T/O.P.

G. E from

G » E r o /> n 3O • 0 ' (rorn T, 0 , P. 433,

73(9. ^' from T'O't*. 1̂ 5.
f o: is G. '.2Lf ' from T. Oi P. la iv^t.0 *.'•^ <1

e
.i.r '

g- T,0,f>, r\if-x.artr\Pf> ̂ -

1 1 ' /*Tfi 4 *) from

3O -<i/ from

\0- a . Z-7. 75- from T.D.P. , 27 fr

CJ » C / n <;'//!•. from •!

7 - 30- ? , 07 from

<rom

from 434.30

- 7- from 433.
•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.I.

080679 Burns & M<T)onn«ll I:orm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet.

Project Name L-V £ STl~4 fcC.

Location

Project No Q ^

N Se« <- /\ -f i E

Date Started Drilling Hole . ,( Time

Date Completed Drilling Hole , Time
i /

Date Piezometer Installed ,, Time >,

Remarks:

Date

*-?- *^
I2-/I-B*

'

Time

—

By Whom

t/

>

O~'£ • */- 00-2. HoleN°- & - Q-7

Elev. Ground Surface (G.S.) g S A -/- )

Elev, Top at Pipe (T.O.P.) or Reference Point (R.P.)
• r

Total Depth of Hole Drilling Type
i. f

Total Depth of Piezometer Footage Slotted
11 / •

Depth to Water*

f9 — <» from

it ix- lrom
jcn^ ^"j '/

^ 7* ̂ ^ from *

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

435. Z&

V35",i?

Remarks

<-!•+£ -7Zp».
&lee+rtc Tape.

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080619 Burns & H<T>onn«ll l-'orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of e

Project Name '. , h. O'f *. A KC. Project No.

Location

N C^^-O^tft E 3O1/. 2^77

Date Started Drilling Hole a_ . ,_ o , . Time .

Date Completed Drilling Hole -
fc~ ' (f

Time

Date Piezometer Installed 8-1(0 - &V Time

—

// IOO« /J1

r-' 'V - ()~rf" ~ •' t — -Of) ~? Hole No. £* QQ

Elev. Ground Surface (G.S.) <f,, « „
r(»O*O

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) •** (*-£.. ~7 ~Z

Total Depth of Hole , Drilling Type
'/'£" tV^5>V BO«^/^<S

Total Depth of Piezometer Footage Slotted

Remarks:

Date

5 — 1 £"" — Q. 4t' ^ c7 »

e - /S- -&Y
g -^ -e^y

6 -20-8*,

8 - * f - &*t
9 -~H -£*1

6 -e-V- 8**

B-^i-04

/t> - -s - £'V
/ 0 _ z f c _ e v

12-11- 8<t

i -30-es-
-#-^-*-*
tf- 4- rf-5-

<£*- *S-

8-8- 8s

Time

—

// '- oo *.»»%

/ ' OO pn\

6 -5ft «M^

?^0, «.y>

/.-?0^r,,

( 1 1 iO &n\

lt>'~<,SA^

tO'-tO*^

/ 2 : / ( ^m

^/;*/£ oi nt

^.-^S- i*^

$t/x ></̂
—

By Whom

6,, Err^sT^d^^

0. er-r^-Tr^a^

G, C r^5Tm^/»

O * E r ^\ s7 **\ <3 /\ ̂ \

^* t t*yi ̂ 'fn d ̂  ̂

^ • f r" î  s f *n <» *> •^

G» £"r/i«;T »v\ ** M/\

G, rrniT^^VNn

r\ » ^^^ l /^S'v*^

^^ • ^- '~"*\ i. I / rt tf n /^

£5, F*- -i vTfl. <,,,*,

C« £rnOIj- i-. j i !n

«/

fl

„

Depth to Water*

/ e ' r o e - V ' f o m f i , , S .

•3. */ ' from

29, 3' from

o*s .
T.O,f>.

-q,5(/ from T,0,P.

2.9i4&' from T,O.P.

H 9X 8 ' 'rom T'O.P.

"S.9, 9O ' from r, 0. r°.

30,2.0 fr°m T/0,P,

30, ̂  V from T.O-r.

2. 7. SO 'rom T.O,f>,

£f, *j from r", t>*P-

~2.-7.00 from T,0,P,

•y t <— k from ..fc ^* j O ^

9 & At from j

_• *, from

2 5? ̂ 5* <rom *

W.L. Elev.

^3? /

^33, *3

^33, E3

V33.27

-»3?.93

^32.83

*3*.S3

VJ3«5?

-V^?.23

^73.3

•93^. 37

4-SS. 2/?

4JS.OZ

Remarks

"Ĵ . ̂  '^ .ir.rr.r* " A ' * u "7 ? ̂
i «IK« *^ . 1^*7 "i*'i.r/i c°^e.̂  ̂
i.*h »^e«l-'*^t^* /y >C^ff *- ^ iCZ-^o^eter
*r* iT~*l l lOt~*o/% .

f /^ £ -f+* *r ~i ̂  r\{* •

-fc^ ̂ ^J=e^^^?^'"? l"**0'"^"'
/ '/a. /hin,r. a-flpr * *<**.*<*~\<v\a

r"

£;cctv,'c r^/.^
/,

/,
,,

i ^^ /itf r*^ /GL^&^

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Barns & M<T>onn«ll / orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name U//E.S.TC*\KE-

Location

Project No. jo 1.1 __

N See SUet / E

Date Started Drilling Hole .. Time '.

Date Completed Drilling Hole ,. Time

Date Piezometer Installed .. Time ' .

Remarks:

Date

l^-ll- 8S

r-ao-tff'

Time

—
—

By Whom

fn , fL.r i o

"

Depth to

~2^C, . "i 0 from

Q7£-^/- OQ-^ HoleNo. s_ ee

Elev. Ground Surface (G.S.) f < . .

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.)

Total Depth of Hole Drilling Type

Total Depth of Piezometer , 4 Footage Slotted

Water*

T. O.f .

"2.91 , *> 9 from i,

from

from

from

from

from

from

from

from

from

from

from

from

lioin

from

W.L. Elev.

^3^,Z5-

J/3Z ,11

Remarks

/
i t / •

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.).

08061 y Burns & H^Donnvll I'-orm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Project Name ,- f. _ .,

uoservea water Level Headings ShflPt . ... _nf

Pro.ec, No. & ̂  _ ̂ ^^ ^ ^ .. .^ Hole No. p . ^

Location

N / ~7e?O,f55 /*f E Crb~2-iCr(fl'ft

Date Started Drilling Hole ._ _ _, ^j/ Time
C? "• o / " C* V •

Date Completed Drilling Hole p -Q O^ Time

Date Piezometer Installed a _ •» p _p«f Time
/-3OP«,

Remarks:

Date

B -27-5-V

a-*?- e<,
e- ifc-ef
& - Z 9 - 9 V

0- -2T-8V

/0 - 3 - 8y
/£7-i<e-8<y

/Z- '?- 8V

3 -3o_ e£
-/-rs-- «s
f>- 4- Sx

6- I -8S

8-8-85

A»-/3-ff=r

Time

—

—
f'.30r^.

/O- 20 o.^

/ ' /vr-A*
7t33 a^

F t. * F > to fl\

/e^?&r,,.
? J f) f) -to^

//.•J« >*A/

/.V5- FW

f^J • O j ffrf

—

__

—

By Whom

G, E-r*»T^a^

O' C ̂  i^ 3 To^ ^^ />

G, ErnsT^ann

O' £*"O$| /Vi0 l^ / )

G» E/*1^7r^**>«

«. fQot.^i^^

(ii E rn «1 .v, o, M M

<S / f t r> ^.7 \ri ^ j-> *\

G>. £• /• nt,Ticr> /> /N

*
^r ^2. * *- '

¥

t

n

Elev. Ground Surface (G.S.) */£'*? /

Elev. Top at Pipe (T.O.P.I or Reference Point IR.P.) 4 S~7 If)

Total Depth of Hole j, , Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

If' rcao'from G«S .

Z I ' from &.s.
22.3' *rom 770'P

cZ.^/,'5'0 from

2.^ , 6 5" fr°m

ZV. 7? from

r.o//".
T.O,f>.

r,o.f>.

^3,0,5: from T.O.P.

>~y , / from T~, 0 , i)C. 5 ' (* *^~

2. / 2. 5" from T'O . P •

?2.f? fr°m

— ., ^-- from

27..V <rom *

-?</0 from *

_. — . from
^£/. O j* ^

*.

from

W.L. Elev.

^3y.5
«r32<£0

^32,^5

4-5^. ?7

V3^,VT

^ 33. 5"

*35-ar

^3^ ^7
434 IS

433. ol

43&o3

*Jz,e»

Remarks

•Te v/ T K • *\ s»>.'TU/-CL'te/ *.oi*^

^ r̂ .̂ f "** j ^ .7i?̂  *" KÎ " w ** "^
',»-,•*. e d î cn •/€ 'y fcf-l̂ e r f>»« t O"»r"f e*~

^•i-^^T). j>,+rv^*<xr^?^«/ «»v
'/^ minute-* ocf-ff e vaCt*f.~(-i * y

//>«» kon92.Oin e*4fl^ *
r '

^ /f>f/f if 7*1 j»&

i> /,

*l 4t

.s7c<-/ Yc,/r
/

c/«/^ 75**
r=-f*tJ^tT<*f>L

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt &
E ngin*w«-ArcM«cl •- CmuHantm

Torm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name (/, r-./Ti- A KE Project No. <9,*/- |

Location c -_i ,- _, , 4. r -u \ i / ~ i i
t-O.i^TH Ci~»"y , U"{V-.T at- T*\e Ict/i^-f i //

N E

Date Started Drilling Hole . __ Time

Date Completed Drilling Hole Time

Date Piezometer Installed _ Time

Remarks:

Date

8-30-8V

Time

rZ'.^Of,*
By Whom

G. EmJ*«*K

Depth to

8/ ~~7 from

•)-?£.-',- Oo-L HoleN°- £VrrTX C,^ #8
Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I */<// G-r
f " f i & f

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Water*

T, 0, P.

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

753. 17

Remarks

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & n<Donn«ll I'orm TS-C.T-2-ll



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name K/CSTt -Afc t l Project No px

Location ^-^ rf-L ("it- \ , , •} I"1 7 />e /<j A-P //

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed . Time

i -o~rc - ^ -coz HoleN°- farrk <r//v •* •• ?
Elev. Ground Surface <G.S.) apf rov, y3<<,

Elev. Top at Pipe (T.O.P.I or Reference Point (R.P.) ^ ^, » ,0 f-

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Remarks:

Date

lo-zb-ev
IZ- '1~8Y

Time

ItZOf*

II IZZ*'*

By Whom

G. £"1̂ 1,̂  «»*
& i f r r\ itm &• 1 "\

Depth to Water*

~~/t *-f from T* Oil/**

1, 7 from r.o,?.
from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

*f5t, 9f

*f?t.2.

Remarks

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

0^0679 Burnt & McDonnell Vorm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name lyfSTL^RE Project No 8*- 07*-*- 001 H°'e N°' £r/>X <T,Vy ^ /2

Location 6arTk Ci^ ^^ ^ .,;̂  ^^J.-C.II

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

8-3o-0y
Time

tZOOpn

By Whom

(y> £V n *3m t*nn

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I ^/^/fi O?

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

-7, -7 from 770. />

from

from

from

from

from

from

from

from

from

trom

from

from

from

from

trom

W.L. Elev.

43Z,0?

Remarks

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

08067V Burns & rVBonn«M I'urm TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name U^C-STU^E. Project No £}'/ - f)~f ^ - 9 - r>n "7 H°'e N°' ^ AJ P S "*

erf S-** Ckar/e* t'orlr A'oW
N E

Date Started Drilling Hole -v x> Time

Date Completed Drilling Hole A . Time

Date Piezometer Installed ^ . Time

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.)

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Remarks:

O.I
n i »T

"for.
*

ir\ f
«-. » r » ^ a

Date Time By Whom W.L. Elev. Remarks

from

// ,OST from , />,

/a - /?- H.t from

3 -30-C'f from
I f\ p p U f f f f T \^/ (\~t f f *

from

from

from

from

from

from

from

from

from

from

from

from

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & McDonnell /•'orrn



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name MjCSTLftttf

Location

Project No. 84- <

N E

Date Started Drilling Hole ^ _ Time
O~ o •£T5

Date Completed Drilling Hole Time

Date Piezometer Installed ' Time ._
&- 1-8S 9.' 5~t> A ̂ )

Remarks:

Date

/2./1.XS

S--SV-8C.

Time

_ _
_

By Whom

AO £rte

„

Depth to

/"» oj *rom

/SV30 from

Z>?S-4--e>o4 Hole No. £>-9o

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.) 4sv 60

Total Depth of Hole Drilling Type

'"" £o//'J /4yytt- tfT^-nty ^JwA
Total Depth of Piezometer rootage Slotted

47.°' 10'

Water*

r.o. R
ft

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

43 6. 73

Remarks

/%t//-/£ TatffL

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H«T>onn«ll l-orm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL. DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name tu£nt-AK.£ Project No. Q*

Location

N E

Date Started Drilling Hole ^ Time
S ~5-£S

Date Completed Drilling Hole o _ Time

Date Piezometer Installed _ _„ Time &
B~C-e5 f.»o

> 7^-4-oo* HoleN°- £>-9/
Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 4-S3 3?

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted ""

Remarks:

Date

/2-/3- *S

s-/*-a&

Time

.̂

By Whom

/*). £„'*

t*

Depth to Water*

.j- ^^ *rom -7- ^ ^

/ 7, a ? from •»
from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

4J7.05-

*3*.00

Remarks

£"f*<-h-fe. 7op«

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Barns & Mn>onn«ll Form TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name .—,_.> » „ -.
UL>£lT£-A££

Project No. tfjL o

Location

N E

Date Started Drilling Hole 4~4'f^ Tim8

Date Completed Drilling Hole - Time

Date Piezometer Installed ^_ // g. - Time
^^•""fS^f

Remarks:

Date

<#- 17-SS

4- 21- AS

4- 21. *t

H2T-**

6-4-&S

f-8-SS
,2./2.gy

4T-/7-86

Time

// ;/y An

fO:^ A^
3:3f3 p^

7:»o Ar*l

i<Sa A*f

H4o Ptf

8:4o W

_

^

By Whom

G £ jVU^if

//

i

tt

it

s R ,*L*j*
'

/*>. £:*-/.
/.

-r_ , , Hole No. .^ o_r 5 - ̂ -oo2 • t?-72
Elev. Ground Surface (G.S.) ^, 4-f-S' S~

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 475- 3 /

Total Depth of Hole Drilling Type
'43.6

Total Depth of Piezometer Footage Slotted

Depth to Water*

3*1 ̂  1rom

4(2 9 from

T. 0. P.

it

90 •} from .

4n ^ from

rtr, fijt f rorr

41 1? from

JW Of 'rom

f

i.

,f

^

42 OS <rom ,

?«.ssfrom

^f2**fO 'rom «•

from

from

from

from

from

from

W.L. Elev.

436. -y?
4*5. \f
^36.07t

4S4.V*

43S.3J

434\Zo

4sr.z\
43*,1 9

J36&Z

V32.97

Remarks

^^^,^%/x

^

f/.J-l -fe**

jgyfc-^Sr 4^e

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Donn«ll l:orm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name
utGyTcAILS

Project No. _^

Location

N E

Date Started Drilling Hole > _^ Time
^^ —'5 — tf^f

Date Completed Drilling Hole ^ _ _ Time

Date Piezometer Installed ^ Time . o»xi

Remarks:

Date

4-zz.**

4-24 -ex
4.XT-6*

6-J-85
g-8-ss

a- it- &5
s--io-e<.

Time

tO: Sa Atf

7Mo AH

_

/:«ao Prt
_

_

—

By Whom

^ f/̂ »U«.M

^

^

^ A"^ L/ V* 4f»tf 'r
/'*

A^7. £V/a

..

•

o*5--4_00i
 HoleNo> D-13

Elev. Ground Surface (G.S.) ,̂  <^ ,, o
~^ 7 *1O

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 4SO 7

Total Depth of Hole Drilling Type

//*7. 2 OJctSh fare.

Total Depth of Piezometer / Footage Slotted

Depth to Water*

/<" *3 from 77 d?. F*
y^ _ from

/f-4^ fr°m w

/«-«•/ 'rom x/

/7 SO *rom

/¥ ̂ 4 *rom

n

J^»^1* 'rom *'

from

from

from

from

from

from

from

from

from

W.L. Elev.

*s.r.̂
4\5.-L

+1S.-L1

-fJS-.l?

-ff3-ZO

«fe.V6

*3£-7«

Remarks

^"/ft"^»-*> TapC.

_

<r/«// "2 t̂
&t*ef-rie. "Tap*.

'

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & M«T>onn«ll Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. -of

Project Name ^«-— - c

Location

Project No. fl1^ «

N E

Date Started Drilling Hole 4-/8-&V Time

Date Completed Drilling Hole j ** —^ Time

Date Piezometer Installed ., _ . ,__. Time •»;.« Pf*\
4* 77«*dr3 J«ww rr-f

Remarks:

Date

*-**-*s-

^.^ £-r

*-*-to-

/*-/*- ̂ ?-T

5-ZO-9C

Time

//.-ogAQ

*.V3 A/f

^^

^

By Whom

^ ^v,̂ /,̂ ,̂

5| ray/qJmrit

¥

/*) ErA,

**

^-S-^-OoZ Hole No. O-*341

Elev. Ground Surface (G.S.) ^, ^ » —

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 4 42. £8

Total Depth of Hole Drilling Type .
/f\Q i t ,

* 7* ̂ ^ ĵL^^^ j jL ̂ Jw x t A%«4

Total Depth of Piezometer Footage Slotted "

Depth to Water*

—j yQ from

3 8St <rom

tf.9* trom

S 7-y 'rom

T.O.R

ft

S" *^~ *rom //

V0» ^o 'rom it

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

4sr.^

43*. 60

-«sv/0

-<J5.94

-#37^3

^31.78

Remarks

£s(*c.k->e. ~7*f>&

cLti TZp*
Ef*eJ-Jt -T«pe

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & rVDonntll Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHN.CAL DEPARTMENT Observed Water Level Readings

Project Name .-%.__ . _ - «.
ujJnT (-&*-&

Project No. -g^ ^

Location

N E

Date Started Drilling Hole - Time

Date Completed Drilling Hole Time

Date Piezometer Installed v 24*-R*Z Time a;«o ^AO

Sheet of

7S-4-OOZ Hole No. r>_o<-

Elev. Ground Surface (G.S.) /^_ ̂ .^ f\

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I ^ _. ._ _«

Total Depth of Hole Drilling Type ,

Total Depth of Piezometer Footage Slotted

Remarks:

Date

4-^-*3-

*- 7 - SS

g-X-SX

/2-/2-6'5-

£'ZI~B<*

Time

/Z.'oo M

/0.-3S- Af^

^^

__

By Whom

G. Er**st**4*»*j

' „

A>7. £T»/«

*

Depth to Water*

/6. "9-^ 'rom T.O.f?

. *f ̂ ^^ from .

/9 r*i from

. c™ «^» frorr H

20,V«. «rom

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

436.31

436-0*

43 V.OB

-07.7*

Remarks

Cy-rc/^c 7i*»«
/

C.fo rK "TsLpQ.

&/*f+*ie. ' l*f»e ./

-

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.).

0906 79 Burns & Hn>onntll Form TS-GT-2-8
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APPENDIX D

LABORATORY TEST DATA ON
SOIL ENGINEERING PROPERTIES
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1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

TABLE D-l

Permeability of Alluvium

Boring Depth

D-81 50.0 to 50.6

D-83 73.5 to 97.0

D-83 70.0 to 71.5

D-83 90.0 to 91.5

D-85 40.0 to 41.5

D-85 70.0 to 71.5

D-87 87.0 to 111.0

D-87 100.0 to 101.0

S-88 30.0 to 31.5

S-88 29.0 to 40.0

D-89 32.5 to 49.0

* Hazen's Formula is used
grain size distribution.
American Civil Engineers

Sample

SS-9a

N.A.

SS-12

SS-14

SS-8

SS-11

N.A.

SS-20

SS-5

N.A.

N.A.

Method

* Hazen's Formula

** Bailer Test

Hazen's Formula

Hazen's Formula

Hazen's Formula

Hazen's Formula

Bailer Test

Hazen ' s Formula

Hazen's Formula

Bailer Test

Bailer Test

to estimate permeability based
(see Hazen, A., 1930, Water

Handbook, John Wiley and Sons

Permeability (cm/sec)

2.5 x 10'1

5.11 x 10~4

9.0 x 10~2

2.5 x 10"1

4.0 x 10~2

1.2 x 10~2

3.35 x 10~A

6.8 x 10~2

2.3 x 10~2

1.45 x 10~3

2.44 x 10~4

upon soil
Supply,
, Inc. , N.Y.)

** A bailer test is a field method for determining in-situ permeability.
Water was evacuated from the piezometer with a compressed air pump and
the rate of recovery recorded. The rate of recovery is related to the
soil permeability (see Hvorslev, M. Juul, 1951, Time Lag and Soil
Permeability in Groundwater Observations, Waterways Experiment Station,
Corps of Engineers, U.S. Army, Vicksburg, Mississippi, Bulletin No. 36.?



KANSAS CITY TESTING LABORATORY

S U M M A R Y O F S O I L T E S T S

Westlake PROJECT NO 84-075-4-002
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KANSAS CITY TESTING LABORATORY

U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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KANSAS CITY TESTING LABORATORY
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KANSAS CITY TESTING LABORATORY

to

70

£

£

bJ

£

30

20

10

0
51

-

U. S. STANDARD SIEVE OPENING
6 1 3 2 l | 1

DO

1

1

-t- .

'

1

IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
i i 14 6 1 10 14 16 20 30 40 SO 70 100 140 200r T - • J. ,̂^

'
N

i

S,
S

1 '

\
\
\

\

\

1

y
1
I\
\

,
\

'

s
\

1

^

1 '

^^
" -.

100 SO 10 5 O5
GRAIN SUE IN MILLIMETERS

COBBLES

Simp* No.

SS 12

GRAVEL
course

Elm o> Dcptti

70.0-71.5

fort

1 0

10

20

30

U |

5
50 |

60 "
oe

70

BO

90

100
0.1 0.05 0X11 0005 0001

SAND
OOMKC •tnuii

Cteuificabon

GRADATION CURVES

Hit w*

fan

LL PL PI
Pi

SILT OR CLAY

OIKI Westlake

Job no^-n7S-4-n02

Bonnf No." Ij^o j

Dttt

23



KANSAS CITY TESTING LABORATORY

80

70

£ 50
c

£

It

30

0
51

U. S. STANDARD SIEVE OPENING
6 43 2 l | I

X)

i 1

IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
•f i 34 6 1 10 14 16 20 30 40 SO 70 100 140 200
KJ 1

\

\

-

I

\

1

V\
\\\\\\\

^
S

1

S
\

'

«.

1 1

-̂- -,
IX 50 10 5 0.5

GRAIN SIZE IN MILLIMETERS

COBBLES

Sampk No

SS-14

GRAVEL
COAftSC

Elm or Dtptt

90.0-91.5

rwc

S 
8
 

8
 

g
 

8
 

S
 

" 
1

EN
T 

C
O

AR
SE

R
 B

Y
 W

EI
G

H
T

oc
1C

70

90

too
at o.o5 0.01 aoos aoot

SAND
course | ucnutt

CUurhubon

GRADATION CURVES

N.t w)

nut

( LL PL PI
Pr

... fc

SILT OR CLAY

oitct West lake

job No.84-075-

U

L no?

Borinf No. D-83

Date

23



KANSAS CITY TESTING LABORATORY

U. S. STANDARD SIEVE OPENING m INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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> PRIORITY POLLUTANTS
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1
1
1̂m
1

ÎH

1

1

1

1

1

i
I
i
i

E

Pro j ect : BURN

Customer
ETSRC I

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
<0.02
<0.06
<0.05
0.130
<0.0003
<0.06
62.9
<0.003
<0.006
<0.02
0.01
0.020
<0.4
0.011
19.9
0.031
<0.007
4.79
<0.02
<0.2
<0.04
<0.04
<0.08
8.56
<0.02
0.149
<0.002
<0.1
<0.003
1.24

-

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

\ND MCDONNELL Units: MCG/ML
Batch #: B-5120530

5120530



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: 1-59 METALS
ETSRC ID: 5120532

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Re
<0
<0
<0
1.
0.
<0
<0
25
<0
<0
<0
0.
7.
7.
0.
63
0.
<0
13
0.
0.
<0
0.
<0
12
<0
0.
<0
<0
<0
0.

suit
.003
.02
.06
2
352
.0003
.06
9.
.003
.006
.02
057
38
4
041
.3
846
.008
8.
03
3
.04
05
.08
.6
.02
921
.003
. 1
.003
11



1
1
1
1
1
••

1

1
••

1

1
'

,

1

i
-i
i
i
i
r -

1

1
1

1

E

Pro j ect : BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
p
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.05
<0.06
0.06
0.238
<0.0003
<0.06
132.
<0.003
<0.006
<0.02
0.019
0.11
1.
0.015
36.7
0.030
<0.007
82.8
<0.02
0.4
<0.04
<0.04
<0.08
9.91
<0.02
0.389
<0.002
0.1
0.004
0.031

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

\ND MCDONNELL Units: MCG/ML
Batch #: B-5120530

5120534



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-81 METALS
ETSRC ID: 5120535

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.086
<0.06
0.18
0.340
<0.0003
<0.06
180.
<0.003
<0.006
<0.02
0.023
0.14
1.5
0.028
38.0
0.676
0.02
32.9
<0.02
<0.2
<0.04
<0.04
<0.08
8.84
<0.02
0.455
<0.003
0.1
<0.003
0.087
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E

Pro j ect : BURN

Customer
ETSRC I

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
<0.02
<0.06
1.3
0.159
<0.0003
<0.06
239.
<0.003
0.01
<0.02
0.040
0.083
16.
0.042
59.6
1.75
<0.007
137.
0.060
0.3
<0.04
<0.05
<0.08
12.5
<0.02
0.805
<0.003
<0.1
0.003
0.099

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

\ND MCDONNELL Units: MCG/ML
Batch #: B-5120530

5120536



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-83 METALS
ETSRC ID: 5120537

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Re
<0
<0
<0
0.
1.
<0
<0
15
<0
<0
<0
<0
0.
13
0.
47
0.
<0
17
0.
<0
<0
<0
<0
14
<0
0.
<0
<0
<0
0.

suit
.003
.02
.06
92
15
.0003
.06
8.
.003
.006
.02
.005
386
•

033
.0
419
.007
5.
02
.2
.04
.04
.08
.1
.03
714
.003
. 1
.003
038
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E

Pro j ect : BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
3B
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.52
<0.06
0.1
0.448
<0.0003
<0.06
191.
<0.003
0.022
<0.02
0.007
31.5
<0.4
0.022
49.2
3.68
<0.01
29.1
<0.02
<0.2
<0.04
0.05
<0.09
18.5
<0.02
0.494
0.007
<0.1
0.003
0.051

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120538



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-85 METALS
ETSRC ID: 5120539

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
0.003
<0.02
<0.06
0.23
0.874
<0.0003
<0.06
243.
0.003
0.01
<0.02
0.006
14.3
<0.4
0.030
75.9
1.87
<0.008
61.7
<0.02
0.2
<0.04
0.06
<0.09
15.0
<0.02
0.522
<0.003
0.1
0.004
0.036
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Project: BURN

Customer
ETSRC I

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
<0.02
<0.06
0.46
0.702
<0.0003
<0.06
273.
<0.003
<0.006
<0.02
<0.005
7.67
<0.4
0.034
70.9
1.19
<0.008
104.
<0.02
<0.2
<0.04
<0.05
<0.08
15.2
<0.03
0.756
<0.003
<0il
<0.003
0.018

I

I

I

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

VND MCDONNELL Units: MCG/ML
Batch #: B-5120530

5120540



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: S-88 METALS
ETSRC ID: 5120541

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.25
<0.06
0.09
0.199
<0.0003
<0.06
247.
<0.003
0.01
<0.02
<0.005
2.28
<0.4
0.031
56.0
2.36
<0.008
10.1
<0.02
0.2
<0.04
0.05
<0.08
14.4
<0.02
0.915
0.004
<0. 1
0.003
0.051
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1
1•V
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1
I
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E

Pro j ect : BURN

Customer
ETSRC I

Elm Result
A6
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.05
<0.06
0.06
0.191
<0.0003
<0.06
129.
<0.003
<0.006
<0.02
0.033
0.15
<0.4
0.021
50.9
0.351
<0.007
10.9
<0.02
<0.2
<0.04
<0.04
<0.08
10.7
<0.02
0.459
<0.002
<0.1
<0.003
0.048

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120542



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-90 METALS
ETSRC ID: 5120543

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.05
<0.06
0.1
0.174
<0.0003
<0.06
70.0
<0.003
<0.006
<0.02
<0.005
0.034
5.6
0.025
34.6
0.14
0.02
45.6
<0.02
<0.2
<0.04
<0.04
<0.08
11.1
<0.02
0.671
<0.002
<0. 1
<0.003
<0.002



1
1
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1
1
1̂
H

1

I

1

I

1

1

1

1

i

E

Pro j ect : BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
•Q

BA
BE
BI
CA
CD
CO
CR
CU
FE
TT

LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.03
<0.06
0.07
0.446
<0.0003
<0.06
162.
<0.003
<0.006
<0.02
0.008
4.04
<0.4
0.026
56.4
1.09
<0.008
44.5
<0.02
<0.2
<0.04
<0.05
<0.08
15.7
<0.02
0.826
<0.003
<0.1
<0.003
0.044

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120544

I

I

I



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-92 METALS
ETSRC ID: 5120545

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.20
<0.06
0.21
0.614
<0.0003
<0.06
287.
<0.003
<0.006
<0.02
0.008
6.28
1.8
0.033
77.5
1.63
<0.008
153.
0.02
0.3
<0.04
0.07
<0.08
11.1
<0,03
1.12
0.20
<0. 1
<0.003
0.029
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1
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1
1
1

1
i
i
i
i
I
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I

E

Project: BURN

Customer
ETSRC I

Elm
AG
AL
AS
TJ

BA
BE
BI
CA
CD
CO
CR
CU
FE
•tr

LI
MG
MN
MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
0.004
0.03
<0.06
0.1
1.06
<0.0003
<0.06
246.
<0.003
<0.006
<0.02
0.024
2.63
1.
0.034
61.4
0.336
<0.008
64.3
<0.02
0.2
<0.04
0.07
<0.08
14.5
<0.03
0.861
<0.003
<0.1
<0.003
0.020

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120546



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-94 METALS
ETSRC ID: 5120547

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Re
<0
<0
<0
0.
0.
<0
<0
11
<0
<0
<0
0.
0.
3.
0.
24
0.
0.
68
<0
<0
<0
<0
<0
10
<0
0.
0.
<0
<0
0.

suit
.003
.02
.06
06
666
.0003
.06
0.
.003
.006
.02
01
12
1
021
.6
20
01
.6
.02
.2
.04
.04
.08
.6
.02
588
005
. 1
.003
14
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1
1̂m
1

I

1

1

1

1

1

Environmental Trace Substances Research Center
. . . . . . . ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-95 METALS
ETSRC ID: 5120548

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.04
<0.06
0.1
0.183
<0.0003
<0.06
67.9
<0.003
<0.006
<0.02
0.01
0.16
1.7
0.013
11.2
0.066
0.01
40.9
<0.02
0.3
<0.04
<0.04
<0.08
12.1
<0.02
0.325
<0.003
<0.1
<0.003
0.035
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RESULT SUMMARY SHEETS

BASE/NEUTRAL PRIORITY POLLUTANTS
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tnvironriiental Trace Substances Research Center
Base Neutral Result Sheet

1.

2.

3.

4.

5.

6.

7.

b.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Sample Source:
Submi tter ID#:
ETSKC IU#:
Sample Matrix:
Method: U.S.E.P.A. #625
Date Received:
Date Analyzed:
Analyst:

Compound

Bi s[2-Chloroethyl Jether

1,3-Uichl orobenzene

1,4-Dichl orobenzene

1,2-Dichl orobenzene

Bi s[2-Chlorophropyl ]ether

Hexachloroe thane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichl orobenzene

Naphthalene

Hexachlorobutadiene

HexacJilorocyclopentadiene

2-Chl oronaphthalene

Acenaphthylene

Dimethylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Oi ethyl plithal ate

N-Nitrosodiphenylamine

4-Bromopneny]phenty1 ether

Detection Limi t

Data Fi le#:

Cone. Units: mcg/L

Quantity
m/e Scan # Area

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Cone Corr Cone

1.0

1.0

l . U

1.0

5.0

l .U

1.0

2.0

3.0

1.0

1.0

l .U

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0



Quanti ty
Compound ni/e

24. Hexachlorobenzene 284

26. Phenanthrene 178

26. Anthracene 178

27. Di-n-3utylphthalate 149

28. Fluoranthene 202

29. Pyrene 202

30. Butylbenzylphthalate 149

31. BenzLajanthracene 228

32. 3,3'-Dicnlorobenzidine 252

33. Chrysene 228

34. Bis[2-ethylhexyl]phthalate 149

35. Di-n-Octylphthalate 149

3t>. Benzo[b]Fluoranthene 252

37. Benzo[k]Fluoranthene 252

38. Benzo[a]Pyrene 252

3y. 1,2-Diphenylhydrazine 77

40. Benzidine 184

41. 4-Chlorophenyl pnenyl ether 204

42. N-Nitroso-n-propylamine 70

Scan Area Cone Corr Cone

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

10.0

2.0

10.0



1
1

Environmental Trace Substances Research Center

• Base Neutral Result Sheet

• Sample Source: Burns & McDonnell

* Submitter I0#: 5- Sjoft

I ETSrtC IDiSI: 5120513

Sample Matrix: Water

Method: U.S.E.P.A. #625

J Date Received: December 17, 1985

Date Analyzed: January 20, 1936

il Analyst: Carl Orazio

1 Compound

1. Bis[2-Chloroethyl]ether

1 2. 1,3-Dichlorobenzene

3. 1,4-Dichlorobenzene

1 4. 1,2-Dichlorobenzene

5. Bis[2-Chlorophropyl]ether

6. Hexachloroethane

• 7. Nitrobenzene

8. Isophorone

M 9. Bis[2-Chloroethoxy]methane

10. Trichlorobenzene

1 11. Naphthalene
12. Hexachlorobutadiene
13. Hexachlorocyclopentadiene

1 14. 2-Chloronaphthalene

15. Acenaphthylene

• 17. Dimethylphthalate

18. Acenaphthene

1 19. 2,4-Dinitrotoluene

20. Fluorene

21. Diethylphthalate

• 22. N-Nitrodiphenylamine

23. 4-8romophenylphentyl ether

I

Data Filetf: BN5120513

Cone. Units: mcg/L

Quantity
m/e Scan # Area

93

146

146

146

45
117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



Quantity
Compound m/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL

25. Phenanthrene 178 <MDL

26. Anthracene 178 <MOL

27. Di-n-Butylphthalate 149 <MDL

28. Fluoranthene 202 <MDI_

29. Pyrene 202 <MDL

30. Butylbenzylphthalate 149 <MDL

31. BenzLa]anthracene 228 <MDL

32. 3,3'-Dichlorobenzidine 252 <MDL

33. Chrysene 228 <MDL

34. Bis[2-ethylhexyl]phthalate 149 <MOL

35. Di-n-Octylphthalate 149 <MDL

36. Benzo[b]Fluoranthene 252 <MDL

37. Benzo[k]F1uoranthene 252 <MDL

38. Benzo[a]Pyrene 252 <MDL

39. 1,2-Diphenylhydrazine 77 <MDL

40. Benzidine 184 <MDL

41. 4-Chlorophenyl phenyl ether 204 <MDL

42. N-Nitroso-n-propylamine 70



I
I
I
I
I
I
i
i
i
i
i
i
I
i
i

SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2422 189204 101.5 100.0
2. Chrysene D-12 240 3380 125099 149.1 too-o

3.
4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone
1. Trimethyl Cyclohexane-1-One 1079 No Match 123

2.
3.
4.
5.
6.
7.
8.
9.
10.



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: <S- s i o R
ETSRC ID#: 5120513DR
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Data File#: BN0513DR

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
Bis[2-Chlorophropyl]ether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorooenzene
Naphthalene
Hexachlorobutadiene
Hexa ch 1 orocyc 1 opent adi ene
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Dinitrotoluene
Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether

Quantity
m/e Scan #
93
146
146
146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



1
1
I•

1
1

1
1•

1
i
I
i
i

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound
Hexachlorobenzene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butyl benzylphtha late
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
8enzo[b]Fluoranthene
Benzo[k]Fluoranthene
8enzo[a]Pyrene
1 ,2-Di phenylhydrazi ne
Benzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamlne

Quantity
m/e Scan # Area Cone Corr Cone
284 <MDL
178 <MDL

178 <MDL

149 <MDL

202 <MDL

202 <MDL

149 <MDL

228 <MDL

252 <MDL

228 <MDL

149 <MOL

149 <MDL

252 <MDL

252 <MDL

252 <MDL

77 <J>1DL

184 <MDL

204 <MUL

70



SURROGATL RESULTS

Compound

1. Anthracene D-10

2. Chrysene D-12

3.

4.

Quant i ty
m/e

188

240

Scan #

2424

3384

Area

141779

105002

Uet
Cone

76.0

125.0

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

Compound

1. Trimethyl Gyclohexen-1-one

2.

3.

4.

5.

6.

7.

8.

9.

10.

Scan §

1083

NBS
LIB
FIT

No Match

Base
m/e

123

Area Est Cone



1
1
•

1
1
•

1
1

1
•

1
1m

,

1

I

1

trivi ronmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: T- S<)o*.

ETSkC ID#: 5120514

Sample Matrix: Water

Method: U.S.E.P.A. #625

Data File*: BN5120514

Date Received: December 17, 1985

Date Analyzed: January 20

Analyst: Carl Orazio

Sample contained traces of

similar contaminant.

Compound

1. Bis[2-Chloroethyl]ether

2. 1,3-Dichlorobenzene

3. 1,4-Dichlorobenzene

4. 1,2-Dichlorobenzene

5. Bis[2-Chlorophropyl]ether

6. Hexachloroethane

7. Nitrobenzene

8. Isophorone

9. Bis[2-Chloroethoxy]methane

10. Trichlorobenzene

11. Naphthalene

12. Hexachlorobutadiene

13. Hexachlorocyclopentadiene

14. 2-Chloronaphthalene

15. Acenaphthylene

17. Dimethylphthalate

18. Acenaphthene

19. 2,4-Dinitrotoluene

20. Fluorene

, 1986 Cone. Units: mcg/L

aliphatic hydrocarbons. Possibly due to diesel or

Quantity
m/e Scan # Area Cone

93

146

146

146

45

117

77

82

93

180

128

225

237

Ib2

152

163

154

165

166

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

3y.

40.

41.

42.

Compound

Uiethylphthalate

N-Mi trodi phenylamine

4-Bromophenylphentyl ether

Hexachl orobenzene

Phenanthrene

Anthracene

Di-n-Butylph thai ate

Fl uorantnene

Pyrene

butylbenzylpntnalate

BenzLaJanthracene

3,3' -Di chl orobenzidi ne

Chrysene

Bis[i:-ethylhexyl jphthalate

Ui-n-Octylphthalate

Benzo[b]Fluoranthene

benzo[k]Fluoranthene

Benzo[a]Pyrene

1,2-Diphenylnydrazine

Benzidi ne

4-Chlorophenyl phenyl ether

fo-tii troso-n-propylamine

Quanti ty
m/e Scan #
149

169

248

284

178

17B

149

202

202

149

228

252

228

149 3463

149

252

252

252

77

184

204

70

Area Cone Corr Cone

<HDL

<hDL

<HDL

<MDL

<HDL

<MDL

<MDL

<MDL

<HDL

<MUL

<MUL

<MDL
*

<MDL

<HUL

<MUL

<MDL

<HDL

<HUL

<HDL

*Present but < quantitation limit.



I
I
I
I
I
I
i
i
i
i
i
i
i
i
i
i

SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2427 160,353 86.0 100.0

2. Chrysene D-12 240 3382 90,836 108.3 100.0

3.

4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # ĵ IT m/e Area Est Cone

1. l.l'-Oxy Bis (2 Ethoxy) Ethane 1031 946 59

2. Pentylenetetrazole 2053 973 55
1630 No Match

3. Aliphatic Hydrocarbon 3509 No Match 57
4. Aliphatic Hydrocarbon 3626 No Match 57

5.
6.

7.

b.

9.

10.



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: S- So o£
ETSRC ID#: 5120515 Data File#: BN5120515

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 20, 1986 Cone. Units: mcy/L

Analyst: Carl Orazio

Sample contains traces of aliphatic hydrocarbons from diesel or similar

contaminants.

Quantity
Compound m/e Scan # Area Cone Corr Cone

1. Bis[2-Chloroethyl]ether 93 <MDL

2. 1,3-Dichlorobenzene 146 <MDL

3. 1,4-Dichlorobenzene 146 <MDL

4. 1,2-Dichlorobenzene 146 <MUL

5. Bis[2-Chlorophropyl]ether 45 <MOL

6. Hexachloroethane 117 <MDL

7. Nitrobenzene 77 <flDL

a. Isophorone 82 <MDL

9. Bis[2-Chloroethoxy]methane 93 <MDL

1U. Trichlorobenzene 180 <HDL

11. Naphthalene 128 <MDL

12. Hexachlorobutadiene 225 <HDL

13. Hexachlorocyclopentadiene 237 <MDL

H. 2-Chloronapnthalene 162 <HUL

15. Acenaphthylene 152 <MDL

17. D ime thy Iph thai ate 163 <MDL

18. Acenaphthene 154 <MDL

19. 2,4-Dinitrotoluene 165 <HDL

20. Fluorene 166 <MDL



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

Compound m/e Scan # Area Cone Corr Cone

21. Diethylphthalate 149 <MDL

22. N-Nitrodiphenylamine 169 <MDL

23. 4-Bromophenylphentyl ether 248 <MDL

24. Hexachlorobenzene 284 <i-iUL

25. Phenanthrene 178 <MUL

26. Anthracene 178 <HDL

27. Di-n-Butylphthalate 149 <MDL

28. Fluoranthene 202 <HDL

29. Pyrene 202 <MDL

30. Butylbenzylphthalate 149 <MOL

31. Benz[a]anthracene 228 <MDL

32. 3,3'-Dichlorobenzidine 252 <MDL

33. Chrysene 228 3463 <MDL

34. Bis[2-ethylhexyl]phthalate 149 <MDL

35. Di-n-Octylphthalate 149 <MDL

3o. benzo[b]F1uoranthene 252 <NDL

37. Benzo[k]Fluoranthene 252 <MDL

38. Benzo[a]Pyrene 252 <ML)L

39. 1,2-Diphenylhydrazine 77 <MDL

40. Benzidine 184 <MDL

41. 4-Chlorophenyl phenyl ether 204 <MDL

42. N-Nitroso-n-propylamine 70 <HDL



SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2426 142,258 76.3 100.0

2. Chrysene D-12 240 3384 100,92Z 120.3 100.0

3.

4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone

1. Aliphatic Hydrocarbon 3150

2. Aliphatic Hydrocarbon 3626

3. Trimethyl Cyclohexane-1-One 10b2 No Match

4.

5.

b.

7.

8.

y.
10.

I

I

I

I

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2419 11620o 106.3 100.0

2. Chrysene D-12 240 3374 84859 110.2 100.0

3.

4.

Tentatively Identified Compounds

NBS
LIB

Compound Scan # FIT m/e Area _£_!! Cone
1. Trirnethyl Benzene 816 986

2. Triethyl Phosphate 1129 938
3. Ethyl Benzyl Alcohol 1044

4. 2 Naphthylamine 2006
5. Sulfur 2828
6.
7.

8.

9.

1U.



Quantity
Compound m/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL

25. Phenanthrene 178 <MUL

26. Anthracene 178 <MDL

27. ui-n-Butylpiithalate 149 <ML)L

*8. Fluoranthene 202 <MDL

29. Pyrene 202 <MDL

30. Butylbenzylphthalate 149 <MDL

31. Benz[a]anthracene 228 <HDL

32. 3,3'-Uichlorobenzidine 252 <MDL

33. Chrysene 228 <ML/L

34. Bis[2-ethylhexyl]phthalate 149 3453 2940 1.84 1.74

35. Di-n-Octylphthalate 149 <HDL

36. Benzo[b]Fluoranthene 252 <MDL

37. benzoL'kjFluoranthene 252 <MDL

38. BenzoLaJPyrene 252 <MDL

39. 1,2-Diphenylhydrazine 77 <MDL

4u. Benzidine 184 <MDL

41. 4-Chlorophenyl phenyl ether 204 <MUL

42. N-Nitroso-n-propylamine 70 <MbL



1
1
1
1

1
1

1
1

1
1
1
1
1
1
1
1

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

(3enz[a]anthracene

3 , 3 ' -Ui chl orobenzi di ne

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]Fluoranthene

Benzo[a]Pyrene

1,2-Diphenylhydrazl ne

Ben zi dine

4-Chlorophenyl phenyl ether

N-Ni troso-n-propylamine

Quantity
m/e
284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone

1.1

Corr Cone

<MDL

<MUL

<HuL

<HDL

<MDL

<MUL

<MDL

<MUL

<MDL

<MDL

0.96

<MDL

<HOL

<ML)L

<MUL

<HUL

<MUL

<HDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: "b- 85 oft

ETSRC IU#: 512G52U

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986

Analyst: Carl Orazio

Data File#: BN512U52G

Cone. Units: mcg/L

Quantity
Compound m/e

1. Bis[2-Chloroethyl]ether 93

2. 1,3-Dichlorobenzene 146

3. 1,4-Dichlorobenzene 146

4. 1,2-Uichlorobenzene 146

b. Bis[2-Chlorophropyl]ether 45

o. Hexachloroethane 117

7. nitrobenzene 77

8. Isophorone 82

9. Bis[2-Chloroethoxy]methane 93

lu. Trichlorobenzene 180

11. Naphthalene 128

12. Hexachlorobutadiene 225

13. hexachlorocyclopentadiene 237

14. 2-Chloronaphthalene 162

15. Acenaphthylene 152

17. Dimethylphthalate 163

18. Acenaphthene 154

19. 2,4-Dinitrotoluene 165

20. Fluorene 166

21. Diethylphthalate 149

22. N-Nitrodiphenylamine 169

23. 4-iiromopiienylphentyl ether 248

Scan Area Cone Corr Cone

<MDL

<MDL

<MDL

<MUL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MUL

<MDL

<MuL



1
1
1

1
1
1
1
1

1
1
1
1
1
1
1
1
1

24.

2b.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

4U.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene
Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzyl phthalate
Benz[a]anthracene

3,3'-l)ichlorobenzidine
Chrysene

B1s[2-ethylhexyl]phthalate
Di-n-Octyl phthalate

Ben zo[b] Fluoranthene

Benzo[k]Fl uoranthene

Benzo[a]Pyrene

1,2-Diphenylnydrazine

Ben zi dine

4-Chl urophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e
284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

2U4

70

bean # Area Cone Corr Cone

<MDL

<MDL

<MOL

<MDL

3456 94122 12».5

<MDL

<.SUL

<MDL

<HDL

115.2

<MDL

<MUL

<MDL

<MUL

<MUL

<HUL

<MUL

<MDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns <4 McDonnell

Submitter lu#: £>- Soot f

ETSRC IU#: 512U524

Sample Matrix: Water

Methoa: U.S.E.P.A. #625

bate Received: December 17, 1985

bate Analyzed: January 22, 1985

Analyst: Carl Orazio

Data File#: BN5120524

Cone. Units: mcg/L

1.
2.

3.

4.

5.

0.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Compound

Bis[2-Chloroethyl jether

1,3-Dichlorobenzene

1 , 4-Di chlorobenzene

1,2-Uichl orobenzene

Bis[2-Chl or ophropyl jether

Hexachloroethane

Ni trobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichl orobenzene

Naphthalene

Hexachl orobutadiene

Hexachlorocyclopentadiene

2-Chl oronaphthalene

Acenaphthylene

Uimethylphthalate

Acenaphthene

2,4-Dini trotoluene

Fluorene

Diethylphthalate

N-Ni trodiphenylamine

4-bromoptienylphentyl ether

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<KDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Compound
1. Anthracene D-10
2. Chrysene 0-12
3. Phenol D-5
4.

Quantity
m/e
188
240
99

Scan #
2421
3379
783

Area
120,607
90,290

12,775

Det
Cone
100.5
92.5

Spikea
Cone
100.0
100.0

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan f_ FIT m/e Area Est Cone
1. 1079 No Match 123

2.
3.
4.
5.
6.
7.
8.
9.
10.



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl be nzylphtha late

Benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylpnthalate

Benzo[b]Fluoranthene

Benzo[k]Fluoranthene

Benzo[a]Pyrene

1,2-Diphenylhydrazine

Benzldine

4-Chlorophenyl phenyl etner

N-Nitroso-n-propylamine

Quantity
m/e Scan #

284

178

178

149

202

202
149

228

252

228

149

149

252

252

252

77

184

204

70

Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MOL

<MDL

I

I

I

I

I



1
1

Environmental Trace Substances Research Center

1
1
•

1

1

I

I
I
•

1

•

1

1

Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter I0#: L- $1 oK

ETSRC I0#: 5120523

Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 20, 1986
Analyst: Carl Orazio

Compound
1. Bis[2-Chloroethyl]ether
2. 1,3-Dichlorobenzene
3. 1,4-Dichlorobenzene
4. 1,2-Dichlorobenzene
5. Bis[2-Chlorophropyl]ether
6. Hexachloroethane
7. Nitrobenzene
8. Isophorone
9. Bis[2-Chloroethoxy]methane
10. Trichlorobenzene
11. Naphthalene
12. Hexachlorobutadiene
13. Hexachlorocyclopentadiene
14. 2-Chloronaphthalene
15. Acenaphthylene
17. Dimethylphthalate
18. Acenaphthene
19. 2,4-Dinitrotoluene
20. Fluorene
21. Diethylphthalate
22. N-Nitrodiphenylamine
23. 4-6romophenylphentyl ether

Data File#: BN5120523

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone
93
146
146
146
45
117
77
82
93
180
128

225
237
162
152
163
154
165

166
149

169
248

Corr Cone
<MDL

<MDL

<MDL

<!1DL

<ML)L

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE. RESULTS

Compound

1. Anthracene D-10
I. Chrysene D-12
3.
4.

Quantity
m/e

183

240

Scan #
2425

3381

Area

101,792

89,410

Det
Cone
64.8

91.6

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

MBS
LIB Base

Compouno Scan # FIT m/e Area Est Cone

1.

2.

3.

4.

6.

6.

7.

a.
9.

10.



1
1
1
•B

1

1

•
™

1

1

•
™

1

1

1

1

1

1

1

1

1

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene

Anthracene

Oi-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzyl phthalate

BenzLa]anthracene

3,3'-Dichlorobenzidine

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]F1uoranthene

Benzo[k]Fluoranthene

Benzo[a]Pyrene

1, 2-Di pheny Ihydrazi ne

ben zi dine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e
284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone

2b84 599 0.31

Corr Cone

<MUL

<MDL

<MDL

0.35

<HDL

<MDL

<Mi)L

<MUL

3683 2247 0.94

<MDL

0.97

<MDL

<!1DL

<MDL

<MUL

<MDL

<MUL

<MUL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: S- &g OR
ETSRC ID*: 5120522

Sample Matrix: Water

Method: U.S.E.P.A. #bt$

Date Received: January

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Data File#: bN5120522

Cone. Units: mcg/L

1.
2.

3.

4.

t>.

6.

7.

8.

9.

1U.

11.

12.

13.

14.

15.

17.

18.

19.

20.

2i.

22.

23.

Compound
Bis[2-Chloroethyl]ether

1, 3-Di chl orouenzene

1,4-Dichlorobenzene

1,2-uichl orobenzene

Bis[2-Chlorophropyl]ether

Hexachl oroethane

Nitrobenzene
Isophorone

Bi s[2-Chloroethoxy]me thane

Trichl oroDenzene

Naphthalene

hexachl orobutddi ene

Hexachl or ocyclopentadiene

2-Cnloronaph thai ene

Acenaphtnylene

Dimettiylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Uiethylphthalate

N-!Ji trodiphenylamine

4-Bromophenylphentyl ether

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<MDL

<(-iDL

<MDL

<MuL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MuL

<MDL

<MDL

<MDL

<MDL

<HuL



1

1
1

1IV
1

1̂H
1

1

1

1

1

1

1

1

1

1

24.
25.

26.

27.

28.

29.

30.

31.
32.
33.

34.
35.

36.
37.

38.
39.

40.

41.

42.

Compound
Hexachlorobenzene
Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Buty Ibenzylphtha late

Benz[a]anthracene

3,3'-Dichlorobenzid1ne

Chrysene

B1s[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

6enzo[k]Fluoranthene

Benzo[a]Pyrene

1 ,2-Diphenylhydrazlne

Benzldlne

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylam1ne

Quantity
m/e Scan #
284

178

178

149
202

202

149

228
252
228

149
149

252
252

252
77

184

204

70

Area Cone Corr Cone
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<ML)L

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: i> - efoK.
ETSRC ID#: 51205250
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 22, 1986
Analyst: Carl Orazio

Data File#: BN5120525D

Cone. Units: mcg/L

1.
2.

3.
4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.
18.

19.

20.

21.

22.

23.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl]ether

Hexacnloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorobenzene
Naphthalene
Hexa ch 1 orobu t ad i ene
Hexach 1 or ocyc 1 opentadi ene
2-Chloronaphthalene

Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Dinitrotoluene

Fluorene
Diethylphthalate
N-Ni trod iphenyl ami ne
4-Bromophenylphentyl etner

Quantity
m/e Scan #
93
146
146
146
45
117
77
82
93
180

128

225

237

162

152

163
154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



I
I
I

I
I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Quantity
m/e
188
240

Scan #
2388
3336

Area
29701
123162

Det
Cone
22.4
15.9

Spiked
Cone

20.0
20.0

Compound

I I. Anthracene D-10
2. Chrysene D-12
3.

I *•

I
Tentatively Identified Compounds

™ NBS
LIB Base

• Compound Scan J FIT m/e Area Est Cone
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



Quantity
Compound m/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL
25. Phenanthrene 178 <MDL
26. Anthracene 178 <MDL
27. DI-n-Butylphthalate 149 <MDL
28. Fluoranthene 202 <MOL
29. Pyrene 202 <MDL
30. Butylbenzylphthalate 149 <MDL
31. Benz[a]anthracene 228 <MDL
32. 3,3'-Dichlorobenzidine 252 <MDL
33. Chrysene 228 <MOL
34. 6is[2-ethylhexyl]phthalate 149 <MDL
35. Di-n-Octylphthalate 149 <MDL
36. Benzo[b]Fluoranthene 252 <MDL
37. BenzoLkjFluoranthene 252 <MOL
38. Benzo[a]Pyrene 252 <MDL

39. 1,2-Diphenylhydrazine 77 <MDL
40. Benzldine 184 <MDL
41. 4-Chlorophenyl phenyl ether 204 <MDL
42. N-Nitroso-n-propylamine 70



1
Environmental Trace

1
•
*

1

1
1•

1

•
•

1

•
•

I•

1

1

1

Base Neut

1.
2.
3.
4.

5.
6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.
19.

20.

21.

22.
23.

Sample Source: Burns & McDonnell
Submitter ID#: J>- 3( Oft
ETSRC ID#: 5120525

Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: March 4, 1986
Analyst: Carl Orazio.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Oichlorobenzene
Bis[2-Chlorophropyl]ether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorocyclopentadiene
2-Chloronaphthalene

Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-D1nitrotoluene
Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-3romophenylpnentyl ether

Quantity
m/e
93
146
146
146
45
117
77
82

93
180

128
225
237
162

152
163
154
165
166
149
169
248

Data File#: 512052BN

Cone. Units: mcg/L

Scan # Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Compound
1. Anthracene D-10
2. Chrysene U-12

3.

4.

Quantity
m/e

188

240

Scan #

2416

3376

Area

147,856

141,120

Det
Cone

122.0
137.0

Spiked
Cone

100. 0

100.0

Tentatively Identified Compounds

NBS
LIB Base

Compouno. Scan # FIT m/e Area Est Cone
1. Fatty Acid Octy Ester 2057 966 119

2. 3271 973 129

3.

4.

5.

6.

7.

8.

9.

10.



1
1
1
1
1
1̂̂v

1
1
1̂
B

1

1

1

1

1

1

1

1

1

1

22.

23.

24.

25.

26.

27.

28.

29.

30.

3i.

32.

33.

34.

35.

36.

37.

3b.

39.

40.

41.

42.

Compound

N-Nitrodiphenylamine

4-bromophenylphentyl ether

Hexachlorobenzene

Phenanthrene

Anthracene

Oi-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzylphthalate

BenzLa]anthracene

3,3'-Uichlorobenzidine

Chrysene

Bis[2-ethy1hexy1]phthalate

Di-n-Octylphthalate

Benzo[b]Fl uoranthene
6enzo[k]Fluoranthene

BenzoLa JPyrene
l,*-Uiphenylhydrazine

Benzidine

4-Chlorophenyl phenyl ether

fo-Uitroso-n-propylamine

Quantity
m/e
169

248

284

178

J.78

149

202

• 202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone

3440

3679

8084

15452

b.o

7.8

Corr Cone

<hDL

<MUL

<MDL

<MbL

<MDL

<MUL

<MUL

<MDL

<MDL

<HDL

<MDL

<HDL

7.4

6.4

<MDL

<MUL

<HUL

<MDL

<MDL

<MDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter lot: I>- °f3o£

ETSRC IU#: 5120527

Sample Matrix: Water

Method: U.S.E.P.A. #625
Date Received: December 17, 1985

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Data File*: BN512527

Cone. Units: mcy/L

Contaminated with phthlate esters.

1.
2.

3.

4.

5.

fa.

7.

b.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

Compound
Bis[2-Chloroethyl]ether

1,3-Dichlorobenzene

1,4-bichlorobenzene

1,2-Dichlorobenzene

Bis[2-Chlorophroyyl jether

Hexachloroethane

Ni trobenzene

I sophorone

Bi s[2-Chloroe thoxyjme thane

Trichlorobenzene

Naphthalene

Hexachl orobutadiene

Hexachlorocyclopentaaiene

2-Chl oronaphtlialene

Acenapnthylene

Uiinethylphthalate

Acenaphthene

2,4-uini trotoluene

Fluorene

Uiethy Iphthalate

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

Io3

154

165

166

149

Area Cone Corr Cone

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<HUL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL



I
I
I
I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Quantity Oet Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 3415 134,442 115.3 100.0

2. Chrysene D-12 240 a3372 121,484 116.6 100.0

3.

4.

Tentatively Identified Compounds

LIB Base
Compound Scan # FIT m/e Area Est Cone

1. Ethane, l.l'-Oxy Bis[2]Ethoxy 1029 924 59

2. Triinethyl Cyclohexan-1-One 1078 No Match 123

3. Triethy Phosphate 1126 936 99

4. Hexane Dioic Acid, Uioctylester 3264 966 129

5.

6.

7.

8.

9.

10.



Quantity
Compound m/e ScanJt Area Cone Corr Cone

24. hexachlorobenzene 284 <MDL

25. Phenanthrene 178 <MUL

26. Anthracene 178 <MOL

27. Oi-n-Butylphthalate 149 2675 1321 0.81 0.70

28. Huoranthene 202 <MDL

29. Pyrene 202 <HDL

30. Butylbenzylphthalate 149 <MDL

31. Benz[a]anthracene 228 <MDL

32. 3,3'-Dichlorobenzidine 252 <MDL

33. Chrysene 228 <HDL

34. Bis[2-ethylhexyl]phthalate 149 3460 671,459 549.4 477 .4

35. Di-n-Octylphthalate 149 3672 5971 3.0 2.6

36. benzo[b]F1uoranthene 252 <MDL

37. Benzo[k]Fluoranthene 252 <MDL

38. Benzo[a]Pyrene 252 <MOL

39. 1,2-Diphenylhydrazine 77 <MDL

40. Benzidine 184 <MDL

41. 4-Chlorophenyl phenyl ether 204 <MDL

42. N-Nitroso-n-propylamine 70 <MDL



I
I
I
I
I
I
I
I

I

I
I

I
I
I
I
I

9.

ID.

11.

14.

17.

18.

19.

20.

21.

22.

23.

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: j>-<?2 o/?

ETSRC IU#: 5120520

Sample Matrix: Water

Method: U.S.E.P.A. #625
Date Received: December 17, 1985

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Quantity
Compound m/e

Bis[2-Chloroethyl]ether 93

1,3-Dichlorobenzene 146

1,4-LM'chlorobenzene 146

1,2-Dichlorobenzene 146

Bis[2-Chlorophropyl]ether 45

Hexachloroethane 117

Nitrobenzene 77

Isophorone 02

tJis[2-Chloroethoxy]methane 93

Trichlorobenzene 180

Naphthalene 128

hexachlorobutadiene 225

Hexachlorocyclopentadiene 237

2-Chloronaphthalene 162

Acenaphthylene 152

Uimethylphthalate 163

Acenaphthene 154

2,4-uini trotoluene 165

Fluorene 166

uiethylpnthalate 149

N-Nitroaiphenylamine 169

4-Bromophenylpnentyl ether 248

Data File*. BN5120526

Cone, units: mcg/L

Scan # Area Cone Corr Cone

<MDL

<HDL

<MDL

<HUL

<MDL

<WDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2414 120131 99.0 100.0
2. Chrysene D-12 240 3373 110619 108.0 100.0
3.
4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone

1. Trimethyl Cyclohexene-1-one 1074 No Match 123

2.

3.

4.

5.

6.

7.

8.

9.

10.



I

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate
Benz[a]anthracene

3,3'-D1chlorobenz1dine

Chrysene

B1s[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]Fluoranthene

Benzo[a]Pyrene

1,2-Oiphenylhydrazine

Benzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e Scan #

284

178

178

149

202
202
149

228

252

228

149

149

252

252

252

77

184

204

70

Area Cone Corr Cone

<MDL

<MDL

<MOL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MOL

<MDL

<MOL

<MDL

<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID*: !>• <)£ Oft
ETSRC ID#: 5120529
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 20, 1986
Analyst: Carl Orazlo

Compound
1. d1s[2-Chloroethyl]ether
2. 1,3-DicnloroDenzene
3. 1,4-Dlchlorobenzene
4. l,2-01chlorobenzene
5. B1s[2*ChlorophropylJether
6* Hexachloroetnane
7. Nitrobenzene

8. Isophorone

9. B1s[2-Chloroethoxy]methane
1Q. TMchlorooenzene
11. Naphthalene
12. Hexachlorobutadlene
13. hexachlorocyclopentadlene
14. 2-Chloronapnthalene
15* Acenaphthylene
17* Dlmethylphthalate
18. Acenaphthene
13, 2,4-D1nitrotoluene
20. Fluorene
21. Dlethylphthalate
22. N-N1trod1phenylam1ne
23. 4-Bromophenylphentyl ether

Quantity
m/e
m̂ ^̂ ^

93
146
146
146

45
117
77

93
160

128
225

237
162
152
163

154
165
166
149

169

248

Data File*: BN5120529

Cone. Units: mcg/L

I
I
I
I
I
1
1

Scan # Area Cone CorMConc

<MDL
<MDL

<MDL

<MDL
<MDL
<MDL
<MDL
<MDL

<MDL

<MDL

<MQL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

I

1



SURROGATE RESULTS

Quantity Det Spiked
Compound tn/e Scan # Area Cone Cone

1. Anthracene D-10 188 2415 115742 99.3 100.0

2. Chrysene D-12 240 3372 104983 102.5 100.0

3.

4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone
1. Trimethyl Cyclohexane-1-One 1080 No Match 123

2. Hexane Dioc Acid Dioctyl Ester 3256 919
3.

4.

5.

b.

7.

X.

9.

10.



Compound
24. Hexachlorobenzene

25. Phenanthrene

26. Anthracene

27. ui-n-Butylphthalate

28. Ruoranthene
29, Pyrene

30. Butylbenzylphthalate

31. Benz[a]anthracene

32. 3,3'-Dfchlorobenz1d1ne

33. Chrysene

34. B1s[2-ethylhejtyl]phthalate

3b. Di-n-Octylphthalate

36. Berizo[b]FTuoranthene

37. benzo[k]F1uoranthene

38. BenzoLajPyrene
3d. l.2-Uiphenylhydraz1ne

40. benzluine
41. 4-Chlorophenyi phenyl ether

42. N-Nitroso-n-propylamlne

Quantity
n/e Scan #
284

178

178

149
202

202

149

228

252

228

149 3450

149

252

252

252

77

184

204

70

Area Cone Corr Cone
<MDL
<MDL
<HDL

4515 3.7

<MOL

<HUL

<MOL

<MDL

<HOL

<MDL

3.7

<MDL

<NOL

<MDL

<HDL

<HDL

<HOL

<MOL

<MOL

I
I
I
I
I
I
I
I
I

1
1



I
I
I
I

I
I
I
I

I
I
I
I
I
I
I
I
I

Environmental Trace Substances Research Center

Base Neutral Result Sheet

7.
8.

9.

10.

11.

12.

13.

15.

17.

18.

19.

20.

21.

22.

Sample Source: Burns & McDonnell

Submitter ID#: ^- <)((. oR.

ETSRC 10*: 5120528

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received. December 17, 1985

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Quantity
Compound m/e

Bis[2-Cnloroethyl]ether 93

1,3-Dichl orobenzene 146

1,4-Dichlorobenzene 146

1,2-Dichlorobenzene 146

Bis[2-Chlorophropyl]ether 45

Hexachloroethane 117

Nitrobenzene 77

Isophorone 82

bis[2-Chloroethoxy]methane 93

Trichlorobenzene 180

Naphthalene 128

Hexachlorobutadiene 225

Hexacnlorocyclopentadiene 237

2-Chloronaphthalene 162

Acenaphthylene 152

Uimethylphthalate 163

Acenaphthene 154

2,4-Uinitrotoluene Io5

Fluorene . 166

Diethylphtnalate 149

N-Nitrodiphenylamine 169

4-Bromophenylphentyl ether 248

uata File*: bNbi2U528

Cone. Units: mcg/L

Scan # Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Compound

1. Anthracene D-10

2. Chrysene D-12

3.

4.

ljuanti ty
m/e

188

240

Scan #

2415

3371

Area

103659

124926

Det
Cone

88.9

122.0

Spiked
Cone

100.0

, 100.0

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone
1. 1,1' Ethane Bis Oxy(Ethoxy)

[2]Etfioxy 1032 No Match 59

2. Trimethyl Cyclohexe-1-One 1081 No Match 123

3. Tetraoxydodecane 1945 969 59

4.

5.

6.

7.

8.

9.

10.



1
1
I
•

1
1
•

1
1
•

1
1

1
1
IB

1

1

•

"

1

1

Environmental Trace Substances Research Center

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Sample Source: Burns & McDonnel

Submitter Iu#:

ETSRC IU#: 6010117

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: January

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Compound

BisU-Chloroetnyl jether
1,3-Dichl orobenzene

1,4-Dichl orobenzene

1,2-Dichl orobenzene

bis[2-Chlorophropyl ]ether

Hexachloroe thane

Nitrobenzene

Isophorone

tfis[2-Chloroethoxy]methane

Trichl orobenzene

Naphthalene

Hexachl orobutadiene

Hexachlorocyclopentadiene

2-Chl oronaphthal ene

Acenapntnylene

Dimethylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-NI' trodi pheny 1 ami ne

4-Bromophenylphentyl ether

Base Neutral Result Sheet

1

Data File#: BN6010117

Cone. Units: QC<J/L

quantity
m/e Scan # Area Cone

93

146

146 861 542 1.0

146

45

117

77

82

93

18 0

128 1262 1360 0.90

225

237

162

152

163

154

165

166

149 2080 3545 1.65

169

24b

Corr Cone

<MDL

<HUL

0.94

<MOL

<MUL

<MOL

<f'iDL

<MUL

<MDL

<MDL

0.86

<MiJL

<MUL

<HUL

<MOL

<MDL

<MDL

<MDL

<MDL

1.75

<MDL

<MDl



SURkOGATE RESULTS

Compound
1. Anthracene D-10
2. Chrysene D-12

3.
4.

Quantity
m/e
188
240

Scan #
2416
3373

Area
132398
107540

Det
Cone
113.5
105.0

Spiked
Cone
100.0
100.0

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter I0#:
ETSRC IU#: 5120524S; Spike Sample
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Keceived: Uecember 17, 1985
Date Analyzed: January 22, 1986
Analyst: Carl Orazio

Data File#: BN5120524S

Cone. Units: mcy/L

Compound _

1. Bis[2-Chloroethyl]ether 93

2. 1,3-Dichlorobenzene 146

3. 1,4-DichloroDenzene 146

4. 1,2-Uichlorobenzene 146

5. Bi s[2-Chloropnropyl]ether 45

6. Hexachloroethane 117

7. Nitrobenzene 77

8. Isophorone 82

9. bisL2-Chloroethoxyjmethane 93

10. Trichlorobenzene 180

11. Naphthalene 1*8

12. Hexachlorobutadiene 225

13. Hexachlorocyclopentadiene 237

14. 2-Chloronaphthalene 162

15. Acenaphthylene 152

17. Dimethylphthalate 163

18. Acenaphthene 154

19. 2,4-Uinitrotoluene 165

20. Fluorene 166

21. Diethylphthalate 149

22. N-Nitrodi^henylamine 169

Quantity
m/e Scan # Area Cone

Corr
Cone

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

Spk
Cone

2059 11222 17.9

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

19.2

<MDL

20.0



SURROGATE RESULTS

Compound

1. Anthracene D-10

2. Chrysene D-12

3.

4.

Quanti ty
m/e

188

24U

Scan #

2410

3370

Area

213,353

160,419

Det
Cone

114.5

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone
1.

Z.

3.

4.

5.

6.

7.

8.

9.

10.



1
1
1
1
1
1̂
H

1

I

1

1

1

1

1

1

1

1

1

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene
Anthracene
Ui-n-Sutylphthalate
Fluoranthene

Pyrene
Butyl benzyl phthalate
benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

B1s[2-ethylhexyl]phthalate
Ul-n-Octylphthalate
Benzo[b]Fl uoranthene
BenzoCk]Fluoranthene

Benzo[a]Pyrene
1, 2-L)i phenylhydrazine

Benzidine
4-Chlorophenyl pnenyl ether

N-Nltroso-n-propylamine

Quantity
m/e
284

178

178

149

202

202

149

228

252

149

149

252

252

252

77

184

204

70

Scan I

2833

Area

26966

38619

Cone

15.&

22.7

3752

34949

22655

72.4

20.1

Corr Cone

<MDL

2U.O

<MDL

<HUL

20.0

<MDL

<MDL

<MDL

<MUL

75.0

<MDL

<MUL

20.0

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#:

E.TSRC ID#: 512U5RSPK

Sample Matrix: Water

Method: U.S.E.P.A. #625
Date Received: January 14, 1986

Date Analyzed: January lb, 1986

Analyst: Carl Orazio

Data File*: BNRSPK

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Compound

Bis[2-Chloroethyl ]ether

1,3-Dichlorobenzene

1 , 4-Di chl orobenzene

1,2-Dichlorobenzene

Bis[2-Chlorophropyl ]ether

Hexachloroethane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichlorobenzene

Naphthalene

Hexachlorobutadiene

Hexachlorocyclopentadiene

2-Chloronaphthalene

Acenaphthylene

Ui iue thy Iph thai ate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Ni trodiphenylamine

4-bromopnenylphentyl ether

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166 2054

149

169

248

Area Cone

16555 19.3

Corr Cone

<MDL

<MDL

<MDL

<MUL

<HDL

<MuL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HL/L

<Ml)L

20.0

<MUL

<MDL

<MDL

I

I



I
SURROGATE RESULTS

B Compound
_ 1. Anthracene D-10
| 2. Chrysene D-12

3.

I «•

I

J Tentatively Identified Compounds

I

I

I

I

I

I

I

I

I

I

I

I

Quanti ty
m/e

188

240

Scan # Area

132,499

76,944

Det
Cone

110.4

91.7

Sp iked
Cone

100.0

100.0

NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone
1.
2.
3.

4.

5.

6.

8.

9.

10.



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

33.

36.

37.

38.

39.

40.

41.

42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-butylpnthalate

Fluoranthene

Pyrene

Butylbenzylph thai ate

Benz[a]anthracene

3,3'-Dicniorobenzidine

Chrysene

Bi s[2-e thy Ihexyl Jphtha late

Di-n-Uctylphthalate

Benzo[b]Fluorantnene

Benzo[k]Fl uoranthene

Benzo[a]Pyrene

1,2-Diphenylhydrazi ne

Benzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e Scan #
284

178

178

149

202

202

149

228

252

228

149

149

252

2b2

252

77

184

204

70

Area Cone Corr Cone

<HUL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

2.9

<MDL

<HUL

<MUL

<MDL

<MDL

<f-'iDL

<MDL

<MDL



I
I
I
I
I
I
I
I
I

I
I
I
I

11.

13.

17.

19.

2u.

21.

22.

23.

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: 5- 8U Oft,

ETiRC IU#: 5120519

Sample Matrix: Water

Methoa: U.S.E.P.A. #625

Uate Received: December 17, 1985

Date Analyzed: January 21, 1986

Analyst: Carl Orazio

Quanti ty
Compound m/e

Bis[2-Chloroethyl]ether 93

1,3-Dichlorobenzene 146

1,4-Dichlorobenzene 146

1,2-Dichlorobenzene 146

bis[2-Chlorophropyl]ether 45

Hexachloroethane 117

Nitrobenzene 77

Isophorone 82

Bis[2-Chloroethoxy]methane 93

Trichlorobenzene 180

Naphthalene 128

Hexachlorobutadiene 225

Hexachlorocyclopentadiene 237

2-Chloronapntnalene 162

Acenaphthylene 152

[jimethylphthalate 163

Acenaphthene 154

2,4-Dinitrotoluene 165

Fluorene . 166

Diethylphthalate 149

N-Nitrodiphenylamine 169

4-bromophenylphentyl ether 248

Data File#: BN5120519

Cone. Units: mcy/L

Scan # Area Cone Corr Cone

<MDL

<HDL

<HDL

<HUL

<MDL

<MUL

<NDL

<MDL

<MDL

<ML)L

<MDL

<MUL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<HDL

<MOL

<HDL



SURROGATE RESULTS

Compound
1. Anthracene D-10

2. Cnrysene D-12

3.
4.

Quantity
m/e
188
240

Scan #
2424

3382

Area

131211
114619

Det
Cone
109.3
117.5

Spiked
Cone
100.0
100.0

Tentatively Identified Compounds

Compound
1. 1,1' Ethane 61s Oxy(tthoxy)

2.

3.

4.

5.

6.

7.

Scan #
1039

NBS
LIB
FIT

Base
m/e
46

Area Est Cone

9.

10.

sc#25120518/



1
1
1
1
1•
1
1
1

1
1
1
1
1
1
1
1
1
1

24.

25.

26.
27.

28.
29.

3D.
31.

32.
33.

34.

35.

36.
37.

38.

39.

40.
41.

42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-8utylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

Benz[a]anthracene

3,3'-Dichlorobenzid1ne

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]F1uoranthene

Benzo[a]Pyrene

1,2-Diphenylhydrazine

Benzidlne
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylam1ne

Quantity
m/e Scan ff Area Cone Corr Cone

284 <MDL

178 <MDL

178 <MDL

149 <MDL

202 <MDL

202 <MDL

149 <MDL

228 <MDL

252 <MDL

228 <MDL

149 <MDL

149 <MDL

252 <MDL

252 <MDL

252 <MDL

77 <MDL

184 <MDL

204 <MDL

70



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
SuDmitter ID#: t>- 83, OR
ETSRC Iu#: 5120518
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 21, 1986
Analyst: Carl Orazio

Data File#: BN5120518

Cone. Units: mcg/L

1.
2.

3.
4.

5.

6.

7.

8.

9.

10.

11.
12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene

1,4-Qichlorobenzene
1,2-Oichlorooenzene
Bis[2-Chlorophropyl]ether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorobenzene
Naphthalene
Hexachl orobutad i ene
Hexachlorocyclopentadiene
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Dinitrotoluene
Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether

Quantity
m/e Scan #
93
146
146
146

45
117
77
82
93
180
128
225

237
162
152
163

154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



I
• SURROGATE RESULTS

| Compound

1. Anthracene D-10

I 2. Chrysene D-12

I

I

I

Quantity
m/e

188

240

Scan #

2426

3384

Area

159,063

88,236

Oet
Cone

Ii5.3

105.0

Spiked
Cone

100.0

100.0

3.

4.

Tentatively Identified Compounds

NBS
m LIB Base
• Compound Scan # FIT m/e Area Est Cone

1. Ethane l.l'-Oxy Bis (2-Ethoxy) 1029 943 59

2. Diethyl Carbitol 10U5
3. 1632

_ 4. 2051

I 5-
6.

I
b.

9.

10.



24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexacnlorobenzene

Phenanthrene

Anthracene

Di-n-6utylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

Benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

Bi s[2-ethy Ihexyl ]phtha late

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]Fluoranthene

Benzo[a]Pyrene

1 ,2-Diphenylhydrazine

Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e Scan #

284

178

178

149

202
202
149

228

252

228

149

149

252
252

252

77

184

204

70

Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL



1
1
•1

1•i

1
,.
2.

1
4.

1 5'
* 6.

1 7.

8.

9.
I 10.

11.

1 12'
• 13.

1 14.

15.

17.

J 18.

19.

1 20.

21.

1 22.

23.

1

1

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: S-S4 oft

ETSKC I0#: 5120517

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound

Bis[2-Chloroethyl]ether

1,3-Dichlorobenzene
1 ,4-Dichlorobenzene

1 ,2-Dichlorobenzene

Bis[2-Chlorophropyl]ether
Hexach loroethane

Nitrobenzene
I sop ho rone
Bis[2-Ch1oroethoxy]methane

Trichlorobenzene

Naphthalene

Hexach 1 orobut adi ene

Hexach lorocyc 1 opentadiene
2-Chloronaphthalene

Acenaphthylene

Oimethylphthalate
Acenaphthene

2,4-Dinitrotoluene
Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether

Data File*: BN512Q517

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone

93

146

146

146

45
117
77

82

93

180

128
225

237
162

152
163

154

165

166
149

169

248

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDl

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RLSULTb

Compound

1. Anthracene D-10

2. Chrysene D-12

3.
4.

Quantity
m/e

18U

240

Scan #

2253

3211

Area

67,653

44,472

Det
Cone

bb.4

45.6

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

NBS
LIB base

Compound Scan I FIT m/e Area_ Est Cone
1.

2.

3.

4.

6.

6.

7.

a.
9.

10.



1
1
1
1
•1

1
1
1
•

1
1
1

1
1
1
1
1
1
1
1

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Com pound

4-8romopheny1phentyl

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-8utylphthalate

Fluoranthene

Pyrene

Butyl benzylphthalate

Benz[a]anthracene

ether

3,3'-Dich1orobenzidine

Chrysene

Bis[2-ethylhexyl jphthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

benzo[k]Fluoranthene

benzoCaJPyrene

1,2-Uiphenylhydrazine

Benzidine

4-Chlorophenyl phenyl

N-Ni troso-n-propylami

ether

ne

Quantity
m/e
248

284

178

178

149

202

202

149

228

252

228

149

252

252

252

77

184

204

70

Scan # Area Cone Corr Cone

<MUL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<«iDL

<MDL

<MDL

<MDL

<MDL

<NDL

<HUL

<MDL

<HUL

<MDL

<I1UL

<MDL

<MDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: I>-8' 6fc

ETSRC lit»: 51*0516 Data File#: BU0516RP

Sample Matrix: Water

Method: U.S.L.P.A. #625

Date Received: December 17, 1985

Date Analyzed: February 1U, 1986 Cone. Units: mccj/L

Analyst: Carl Urazio

quantity
Compound m/e Scan # Area Cone Corr Cone

1. Bis[2-Ch1oroethyl]ether 93 <MDL

2. 1,3-Dichlorobenzene 146 <MDL

3. 1,4-Dichlorobenzene 146 <MDL

4. 1,2-Dichlorooenzene 146 <MDL

5. Bis[2-Chlorophropyl]ether 45 <MDL

b. Hexachloroethane 117 <MUL

7. Nitrobenzene 77 <MDL

8. I sop no rone 82 <MUL

9. Bis[2-Chloroethoxy]methane 93 <MDL

lu. Trichlorobenzene 160 <MUL

11. Naphthalene 128 <MBL

12. Hexachlorobutadiene 225 <MUL

13. Hexachlorocyclopentadiene 237 <HDL

14. 2-Chloronaphthalene lt>2 <HL»L

15. Acenaphthylene 152 <f'iUL

17. Dimetnylphthdlate 163 <HDL

18. Acenaphthene 154 <MDL

19. 2,4-Dinitrotoluene 165 <MUL

20. Fluorene 166 <MDL

21. uiethylphthalate 149 <I«1DL

22. N-Nitrodiphenylamine 169 <MDL

I

I



I
SUKKOGATt RESULTS

• Compound

1. Anthracene D-10

| 2. Chrysene D-12

3.

I

I

| Tentatively Identified Compounds

I

I

I

I

I

I

I

I

I

I

I

I

Quanti ty
m/e
188

240

Scan i

2423

3381

Area

134,889

117,819

Uet
Cone

112.4

120.8

Spiked
Cone

luG.O

100.0

NBS
LIB Base

Compound Scan if FIT m/e Area Est Cone

1.
2.

3.

4.

5.

b.

7.

o.

9.

10.



Compound

24. Hexachlorobenzene

25. Phenantnrene

26. Anthracene

27. Li-n-Butylphthalate

28. Fluoranthene

29. Pyrene
30. Butylbenzylphthalate
31. Benz[a]anthracene

32. 3,3'-Dich1orobenzidine

33. Chrysene

34. Bis[2-ethylhexyl]phthalate
35. Di-n-Octylphthalate
36. Benzo[b]Fluoranthene
37. Benzo[k]Fluoranthene
38. Benzo[a]Pyrene

39. 1 ,2 -Uipneny lhydraz ine

40. Benzidine
41. 4-Chlorophenyl pnenyl ether

42. N-lntroso-n-propylamine

Quantity
m/e
284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone Corr Cone

<MOL

<MDL

<MDL

3225 885 0.46 U.*3

<MUL

<HDL

<MDL

<MDL

<MDL

<MDL

3459 33,100 24.8 22.1

3681 5769 2.6 2.3

<MDL

<HDL

<MUL

<MUL

<HDL

<MUL

1

1

I

1

1

1

1

1

•
"

1

1

1

1

1

1

1

1

1

1



I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

9.

10.

11.

12.

13.

15.

17.

IB.

19.

20.

21.

22.

23.

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: burns & McDonnell

Submitter ID#: fc- 87 Oft

fcJSRC Iu#: 5120521

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986

Analyst: Carl Orazio

Quantity
Compound m/e

Bis[2-Chloroethyl]ether 93

1,3-Uichl orobenzene 146

1,4-Dicnlorobenzene 146

1,2-Dichlorobenzene 14o

Bis[2-Chlorophropyl]ether 45

hexachloroethane 117

Nitrobenzene 77

Isophorone U2

Bis[2-Chloroethoxy]methane 93

Trichlorobenzene 180

Naphthalene 128

Hexachlorobutadiene 225

Hexachlorocyclopentadiene 237

2-Chloronaphthalene 162

Acenaphthylene 152

Dimethylphthalate 163

Acenaphthene 154

2,4-Uinitrotoluene 165

Fluorene 166

Oiethylphthalate 149

N-Nitrodiphenylamine 169

4-i3romophenylphentyl ether 24b

Data File#: BN5120521

Cone. Units: mcy/L

Scan # Area Cone Corr Cone

<MDL

<MUL

<KDL

<MDL

<I-iJL

<HDL

<HDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MUL

<MUL

<MDL



SURROGATE: RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2421 138,263 115.2 100.0
2. Chrysene D-12 240 3378 77,436 79.4 100.0

3.

4.

Tentatively Identified Compounds

1.
2.
3.

4.

5.

6.

7.

b.
9.

10.

Compound
Methyl-3-Amino-l,24 Triazol

Propanol , l-(2-Ethoxypropoxy)

3,5 Dimethyl-3-Hexanol

Scan #
777

848

885

N3S
LIB Base
FIT m/e Area fcst Cone
976 98

868 59

868 73



1
1

I
•

1
1
1
1 1.

1 !:
4.

1 s.
6.

1 ?*
8.

• 9.

• 10.

t 11.

Result Summary Sheet

Submitter ID: Burns and McDonnel # X-^1 oft

ETSRC ID: 5120514 R. Data File:

Sample Matrix: Hater

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date kecieved/Analyzed. December 1986/Jan. 1, 1986

Analyst: Carl Orazio

c«.. U,,lv. ~,l-

Quantity

Compound m/e Scan # Area

Phenol

2-Chlorophenol

2-Nitrophenol

2, 4-Di methyl phenol

2,4-Dichlorophenol

4-Chloro, 3-Methylphenol

2,4,6-Trichlorophenol

2.4-Dinitrophenol 1695 878

4-Nitrophenol

4,6-uinitro, 2-Me thy 1 phenol

Pentachlorophenol 2119 4948

A5120514

Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

10.0

<MDL

<MUL

9.6

Phenol D-5 (Surrogate) rec 38X



Result Summary Sheet

Submitter ID: Burns and McDonnel # £-80 oR

LTSRC IU: 512U515 R. Data File. A5120515

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed: Uec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

Quantity

Compound m/e Scan # Area Cone Corr Cone

1. Phenol <MDL

2. 2-Chlorophenol <MDL

3. 2-Nitrophenol <MDL

4. 2,4-Uimethylphenol <MDL

5. 2,4-Dichlorophenol <MDL

6. 4-Chloro, 3-Methy1 phenol <MDL

7. 2,4,6-Trichlorophenol <HDL

8. 2,4-Dinitrophenol <MDL

9. 4-Nitrophenol <MDL

10. 4,6-Dinitro, 2-Methylphenol <MDL

11. Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 37.6%

I

I

I

I
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Result Summary Sheet

Submitter ID: Burns and McDonnel #
ETSRC ID. 1 L Samples-Detection Levels Table R. Data File:

Sample Matrix: Water

Analytes. Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec 1986/Jan. 1, 1986

Analyst: Carl Orazio

Cone Units: MCG/L

Quantity

Compound m/e Scan # Area Cone

1. Phenol 639 9714

2 2-Chlorophenol 656 9004

3. 2-Nitrophenol 960 2254

4 2,4-Dimethylphenol 989 5515

5. 2,4-Dichlorophenol 1030 4478
6. 4-Chloro, 3-Methylphenol 1283 20354

7. 2,4,6-Trichlorophenol 1406 12807

8. 2,4-Dinitrophenol 1687 2070

9. 4-Nitrophenol 1733 7940
10. 4,6-Dinitro, 2-Me thy 1 phenol 1871 8309

11. Pentachlorophenol 2108 16647

Phenol D-5 (Surrogate) rec

Corr Cone

1.7

U.9

3.4

8.0

1.8

l.b

1.6

9.2

6.8

5.1

1.9



Result Summary Sheet

Submitter ID: Burns and McDonnel # ^ -^ °R

ETSRC lu: 5120513d R. Data File: A5120513

Sample Matrix: Hater

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/MS

bate Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

Quanti ty

Compound m/e Scan # Area Cone Corr Cone

1. Phenol 644 3951 2.4 6.9

2. 2-Chlorophenol <MDL

3. 2-Nitrophenol <MDL

4. 2,4-uiifiethylphenol <MOL

5. 2,4-Dichlorophenol <MDL

6. 4-Chloro, 3-Hethy 1 phenol <MDL

7. 2,4,6-Trichlorophenol <MDL

8. 2,4-Dinitrophenol <MUL

9. 4-Nitrophenol <MDL

10. 4,6-Dinitro, 2-Wethy 1 phenol <MDL

11. Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 45%

I

I

I

I

I
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RESULT SUMMARY SHEETS

PHENOLIC PRIORITY POLLUTANTS
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I
SURkOGATt RESULTS

I Compound

1. Anthracene D-10

g 2. Chrysene D-12

3.

I <

I

• Tentatively Identified Compounds

I

I

I

I

i
i
t

i

i
I

Quant i ty
m/e
188

240

Scan #
2416

3374

Area
121366

117996

Det
Cone
100.0
114.4

Spiked
Cone

100.0
114.4

N8S
LIB Base

Compound Scan # _ FIT_ m/e Area Est Cone

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



1
1

Environmental Trace Substances Research Center

1

1

1
•

1
•

1
'

1

I
•

I

i•
.

»*

1
t
i

i.
2.

3.

4.

5.

6.

7.

a.
9.

10.

11.
12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Sample Source: ETSRC AQ/QC

Submitter lu#:

EJSRC ID#: 51096 IReagent Blank

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received:

Date Analyzed: January 22, 1986

Analyst: Carl Orazio

Compound

Bis[2-Chloroethyl]ether

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

Bis[2-Chlorophropyl ]ether

Hexachloroethane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichlorobenzene

Naphthalene

Hexachl orobutadi ene

Hexachlorocyclopentadiene

2-Chl oronaphthal ene

Acenaphthylene

Dimethylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Nitrodiphenylamine

4-Bromophenylphentyl ether

Base Neutral Result Sheet

Data File#: BN51205RB

Cone. Units: mcy/L

Quantity
m/e Scan # Area Cone

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<f'iDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL



Quantity
Compound m/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL

25. Phenanthrene 178 <MDL

26. Anthracene 178 <MDL

27. Ui-n-uutylphthalate 149 <MDL

28. Fluoranthene 202 <MDL

29. Pyrene 202 <MUL

30. Butylbenzylphthalate 149 <MDL

31. Benz[a]anthracene 228 <MDL

32. 3,3'-Dichlorobenzidine 252 <MDL

33. Chrysene 228 <MDL

34. Bis[2-ethylhexyl]phthalate 149 3453 9480 3.5 3.5

35. Di-n-Octylphthalate 149 <MDL

36. Benzo[b]F1uoranthene 252 <MDL

37. Benzo[k]F1uoranthene 252 <MDL

38. Benzo[a]Pyrene 252 <HDL

39. 1,2-Diphenylhydrazine 77 <MDL

4U. Benzidine 184 <MDL

41. 4-Chlorophenyl phenyl ether 204 <MDL

42. N-Nitroso-n-propylamine 70 <MDL



1
1
1

1
1
•

1
1
•

i
i
i

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

4-Bromophenylpnentyl ether

Hexacnlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzyl phthalate

benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]Fl uoranthene

BenzoLaJPyrene

1,2-Diphenylnydrazi ne

Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quanti ty
m/e

248

284

178

178

149

202

202

149

228

252

228

149

149

252

2i>2

252

77

184

204

70

Corr
Scan # Area Cone Cone

<MDL

<MDL

2403 18634 15.3 16.4

<MDL

<MUL

2838 23796 21.7 23.3

<MJL

<MOL

<MDL

<MDL

3379 23610 68.0 73.1

3452 2961 2.7 2.90

<MDL

3753 17421 21.4 23.0

<HDL

<MDL

<MDL

<MDL

<MUL

<hDL

Spk
Cone

20.0

20.0

75.0

20.0



SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2410 110,948 91.4 100.u

2. Chrysene 0-12 240 3372 98,791 96.0 100.0

3.

4.

Tentatively Identified Compounds

N6S
LIB

Compound Scan if FIT
1.

2.

3.

4.

b.

b.

7.

b.

9.

10.



1
•

1
1
•

1
1
1

1
1
•

1

1

Result Summary Sheet

Submitter Ib: Burns and McDonnel # £- « ^ *>^

LTSRC IU: 5120520 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Metnod: LPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

(JL-»tb>- -^c. li.
^

Quantity

Compound m/e Scan # Area

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Dimethylphenol

5. 2,4-L)icnlorophenol

6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

lu. 4,6-Dinitro, 2-Me thy 1 phenol

li. Pentacnlorophenol

Phenol D-b (Surrogate) rec

5120520

Cone Corr Cone

<MDL

<MUL

<MUL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

21.3%



Submitter ID: Burns and McDonnel #

ETSRc lu: 5120521 k. Data File: 612U5Z1

Sample Matrix: Water

Analytes: Priority pollutant phenols

Methou: E1PA6U4 - GC/Ma _

Date Recievecl/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Qrazio

olu

Quantity

Compound m/e Scan jjf Area Cone Corr Cone

1. Phenol <MDL

2. e-Chlorophenol <MUL

3. 2-Nitropnenol <MDL

4. 2,4-Diir^thylphenol <HDL

5. 2,4-Dichlorophenol <MDL

b. 4-Chloro, 3-Me thy 1 phenol <.MDL

7. 2,4,6-Trichlorophenol <MDL

6. 2,4-DinJtrophenol <MDL

9. 4-Nitrophenol <NDL

10. 4,6-Dinitro, 2-Methylphenol <MUL

11. Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 20.6%
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Result Summary Sheet

Submitter ID: burns and McUonnel # ~&-< l?> c R

ETSKC ID: 5120518 R. Data File.

Sample Matrix: Water
Analytes: Priority pollutant phenols

Method. EPA604 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 194J6

Analyst: Carl Orazio

C«..U«fc.. ~c,(u

Quantity

Compound m/e Scan # Area

1. Phenol 653 4214

2. 2-ChlorophenoI

3. 2-Ni trophenol

4 2,4-Dimethylphenol

5. 2,4-Uichlorophenol

6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol

6. 2,4-Dinitrophenol

9. 4-Ni trophenol

10. 4,6-Dinitro 2-Me thy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120518

Cone Corr Cone

7.30

<MDL

<MDL

<MDL

<MDL

<'1DL

<MDL

<.MDL

<MUL

<HDL

<MDL

36 . 4'*



Result Summary Sheet

Submitter ID: burns and McUonnel # S . -GH °&.

ETSRC ID. 5120519 R. Data F i l e : 5120519

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Kecieveu/Analyzed: Dec. 1986/Jan. 1, 19So

Analyst: Carl Qrazio

Quantity

Compound m/e Scan # Area Cone Corr Cone |

1. Phenol <MDL I

2 2-Chlorophenol <MUL

3. 2-Nitrophenol <MDL •

4. 2,4-Dimethylphenol <lnDL B

5. 2,4-Dicnlorophenol <MDL

6. 4-Chloro, 3-Methy 1 phenol <MDL |

7. 2,4,6-Trichlorophenol <MDL

8. 2,4-Dim'trophenol <MDL I

9. 4-Nitrophenol <MDL

10. 4,6-Dinitro, 2-Methylphenol <f'iDL •

11. Pentachlorophenol <MUL •

Phenol D-5 (Surrogate) rec 35.5%

I

I

I

I

I
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RESULT SUMMARY SHEETS

PESTICIDES AND RGBs
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Result Summary Sheet

Submitter ID: Burns and McDonnel # I>~eTH °R

ETSRC IU: 6120528 R. Data File:

Sample Matrix: Water
Analytes: Priority pollutant phenols
Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

C _/? v> c. . \X*^-V V** v*"> c. Q- / J
V I " * "

Quantity

Compound m/e Scan # Area

1. Phenol
2. 2-Chlorophenol

3. 2-Nitrophenol
4. 2,4-Dimethylphenol

5. 2,4-Dichlorophenol
6. 4-Chloro, 3-Methylphenol

7. 2,4,6-Trichlorophenol
8. 2,4-Dinitrophenol

9. 4-Nitrophenol
10. 4,6-Dinitro, 2-Me thy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5 120528

Cone Corr Cone

<MDL

<MUL

<MDL

. <MDL

<MDL

<{1DL

<MOL

<MDL

<MDL

<f-iDL

<MDL

21.2%



Result Summary Sheet

Submitter ID: Burns and HcDonnel # D-^S"

ETSRC ID: 5120529 R. Data File: A5120529

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

C-C >7 C \A-n I ti ' >o C.O.IL-

Quantity

Compound m/e Scan # Area Cone Corr Cone

1. Phenol <MDL

2 2-Chlorophenol <MDL

3. 2-Nitrophenol <MDL

4. 2,4-Dimethylphenol <MOL

5. 2,4-Dichlorophenol <MDL

6. 4-Chloro, 3-Methy1 phenol <MDL

7. 2,4,6-Trichlorophenol <MDL

8. 2,4-Dinitrophenol <MDL

9. 4-Nitrophenol <MDL

10. 4,6-Dinitro, 2-Methylphenol <MDL

11. Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 36.1%
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Result S unwary Sheet

Submitter ID: Burns and McDonnel # D-ll CK. (tuP.j

ETSkC ID: 5120525d R. Data File: A512C

Sample Matrix: Water

Analytes: Priority pollutant phenols
Method. EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
Ccnnc U*iV. v,c^L

Quantity

Compound m/e Scan # Area Cone

Phenol

2-Chlorophenol

2-Nitrophenol

2,4-Dimethylphenol

2,4-Dichlorophenol

4-Chloro, 3-He thy 1 phenol

2,4,6-Trichlorophenol

2,4-Dinitrophenol

4-Nitrophenol

4,6-Dinitro, 2-Methyl phenol

Pentachlorophenol

Corr Cone

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<«1DL

<MDL

Phenol D-5 (Surrogate) rec 20.82



Result Summary Sheet

Submitter ID:

ETSRC ID:

Burns and McDonnel #_

5120524?

(.Sf>K)

R. Data File: 5120524^5

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/HS

Date Recieved/Analyzed: Dec. 198b/Jan. 1. 1986

Analyst: Carl Qrazio

Compound

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Diinethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-tlethylphenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methylphenol

11. Pentachlorophenol

Quantity

m/e Scan # Area

2593

739

678

475

5708

Cone Corr Cone

6.8

<MDL

4.8

<MDL

<MDL

19.0

<HDL

<M[)L

4.5

<MDL

19.0

Phenol D-5 (Surrogate) rec
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trwi ronmental Trace Substances Research Center

Sample Source: burns & McDonnell
Suomitter ID#:
ETSKC ID#:
Sample Matrix: Water
Method: U.S.E.P.A. #624
Date Received: December 17, 1985
Date Analyzed:
Analyst: C. urazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 uichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

fc. Carbon tetrachloride

9. Bromodicnlorome thane
10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene
12. Trichl oroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

lo. Dibromochlorome thane

17. 2 Chi oroethyl vinyl ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethylbenzene

Volatile Result Summary

Detection Limits

L»ata File#:

Cone. Units: mcg/L

Qantity
m/e Scan # Area

84

96

63

96

83

bZ

97

117

127

65

75

130

78

75
97

127

63

173

164

83

92

112

91

Cone Corr Cone

2.5

2.5

4.0

1.5

2.5

2.5

3.0

2.b

2.0

5.0

4.0

1.5

4.0

2.5

4.0

2.b

5.0

4.0

3.0

5.5

5.0

5.0
6.0



Environmental Trace Substances Research Center
Volat i le Result Summary

Sample Source: Burns & McDonnell

Submitter ID#: U-81

ETSRC IL>#: 8512U501

Sample Matrix. Kater

Method: U .S .E .P .A . #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Data Filetf: VOL 50]B

Cone. Units; mcg/L

1.
2

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 Dichloroethane

1,2 Dichloroethylene

Chloroform

1,2, Dichloroethane

1,1,1 Trichloroethane
Carbon tetrachloride

Broiiiodichlorome thane
1,2 Dichl oropropane

1,3 Dichloropropylene

Trichl oroethylene

Benzene

cis 1,3 Dichloropropylene

1,1,2 Trichloroethane
Dibromochlorome thane

2 Chi oroethyl vinyl ether
Bromoforni

Tetrachl oroethylene

1,1,2,2 Tetrachloroe thane

Toluene

Chi orobenzene

Ethyl benzene

Quantity
m/e Scan #

84 209

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area Cone. Corr Cone

27740 26.3 23.3

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<f'lL)L

<MDL

<MDL

<MDL

<HDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<f-1DL

<MDL

I
I
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Result Summary Sheet

Submitter ID: Burns and McDonnel § D-*?i eR

LTSRC ID. 5120516 R. Data File

Sample Matrix: Water

Analytes. Priority pollutant phenols

Methou. E.PAG04 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1 1986

Analyst: Carl Orazio

C«,U~V ~t|u

Quantity

Compound m/e Scan # Area

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Dimethylphenol

5. 2,4-Dichlorophenol
6 4-Chloro. 3-Methyl phenol

1. 2,4,6-Trichlorophenol

8. 2,4-Oinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-t-ie thy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120516

Cone Corr Cone

<MDL

<MDL

<MDL

<MUL

<MDL

<-lDL

<MDL

<MDL

<MDL

<MDL

<MDL

27.9%



Result Summary Sheet

Submitter ID:

ETSKC ID:

burns and McDonnel #

5120517 R. Uata File: A5120517

Sample Matrix: Water

Analytes: Priority pollutant phenols

Me thod: EPA604 - GC/HS

Date kecieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

Compound

1. Phenol

2. 2-Chlorophenol

3. 2-141 trophenol
4 2,4-Di methyl phenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Methy 1 phenol

7. 2,4,6-Trichlorophenol
8. 2,4-binitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methy!phenol

11. Pentachlorophenol

Phenol D-b (Surrogate) rec

Quant i ty

m/e Scan #

647

Area

4067

Cone Corr Cone

7.1

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<HDL

<MDL

<MDL

24.0%

I

I

I

I
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Result Summary Sheet

Submitter ID: burns and McDonnel # D-f3 ®R

ETSRC ID: 5120526 R. Data File:

Sample Matrix: Water

Analytes. Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieveu/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
Oc^c UtuU' >"C.O/L

Quanti ty

Compound m/e Scan # Area

1. Phenol 652 3675

2. 2-Chlorophenol

3. 2-Nitrophenol
4. 2, 4-Dime thy! phenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Methyl phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol
10. 4,6-Dinitro, 2-Metnyl phenol
11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

5120526

Cone Corr Cone

18.6

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

20. 5%



Result Summary Sheet

Submitter ID: Burns and McDonnel # ^-TS.

ETSKC 10. 5120527

Water

R. Data File: A5120527

Sample Matrix:

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1. 1986

Analyst: Carl Orazlo

Oa-nc Writs'. •v^c.olL

Compound

1. Phenol
2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Uiinethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Methylphenol

7. 2,4,6-Tricnlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity

m/e Scan # Area

1349

Cone Corr Cone

6.6

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

21.2%

I

I

I

I

I
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Result Summary Sheet

Submitter ID: Burns and McDonnel ft £>-<?e °R

ETSRC ID: 5120524 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method. EPA604 - L.C/MS

Date Kecieved/Analyzed. Dec. 1986/Jan. 1, i986

Analyst: Carl Orazio

Cc>ic.. (jlv>iC$ -. >^c.^/L

Quantity

Compound m/e Scan # Area

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2, 4-Dime thy 1 phenol

5. 2,4-L/ichlorophenol

6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Me thy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

5120524

Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<f1DL

<MDL

<f'lbL

<MDL



Result Summary Sheet

Submitter ID: Burns and McDonnel #

ETSRC ID: 5120525 R. Data File: A5120525

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method; EPA604 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1. 1986

Analyst: Carl Orazio

Quantity

Compound m/e Scan # Area Cone Lorr Cone

1. Phenol <MDL

2 2-Chlorophenol <MDL

3. 2-Nitrophenol <MDL

4. 2,4-Dimethylphenol <i-iUL

5. 2,4-Dichlorophenol <MDL

6. 4-Chloro, 3-Methy!phenol <MDL

7. 2,4,6-Trichlorophenol <MDL

8. 2,4-Dinitrophenol <MDL

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methy 1 phenol

11. Pentachlorophenol <MDL

Hhenol D-5 (Surrogate) rec 21.32
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Result Summary Sheet

Submitter IU: Burns and McUonnel # S-Sit <? R

ETSRC ID: 512U522 R. Uata File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - tC/MS

Date Recieved/ Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

Ce-U^: «„,.

Quantity

Compound rn/e Scan # Area

1. Phenol
2 2-Chlorophenol

3. 2-Nitrophenol

4. 2 ,4-Di methyl phenol

5. 2,4-Oichlorophenol

6. 4-Chloro, 3-Methyl phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-t4itrophenol

IU. 4,o-Dinitro, 2-Me thy 1 phenol

11. Pentachlorophenol

Phenol 0-5 (Surrogate) rec

5120522

Cone Corr Cone

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<HDL

<MDL

272



Result Summary Sheet

Submitter ID:
ETSKC IU.

burns and McUonnel #_
5120523

2>-89 oR

R. Data File: 5120623

WaterSample Matrix:
Analytes: Priority pollutant phenols

Method: EPA604 - bC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1. 1986

Analyst: Carl Orazio

Compound

Quantity

m/e Scan I Area Cone Corr Cone

1. Phenol

2. 2-Chlorophenol

o. 2-!iitrophenol

4. 2, 4-Dime thy 1 phenol

5. 2,4-Uichlorophenol

6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methylphenol

11. Pentachlorophenol

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

Phenol D-5 (Surrogate) rec 21.62

I

I

I

I

I



SUMMARY OF CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS ng/L (parts per trillion)

85120513
S-510R

85120514
I-590R

85120515
S-800R

85120516
D-810R

85120517
S-820R

85120518
D-830R

85120519
S-840R

85120520
D-850R

85120521
D-870R

85120522
S-880R

aBHC

5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5 .0

<5 .0

vBHC

<5.0

<5.0

<5.0

<5.0

100.0

<5.0

<5.0

<5 .0

<5 .0

<5.0

SBHC

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

6BHC

<10.0

<10.0

<10.0

<10.0

<10.0

504.0

312.0

70.0

<10.0

<10.0

Hept.
Epox .

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

< 5 . 0

Chlor-
danes

<15.0

<15.0

<15.0

<15.0

258.0

72.4

89.0

28.5

23.0

23.0

D i e l d r i n

<5.0

<5.0

<5.0

<5.0

14.6

18.8

<5.0

<5.0

<5.0

<5 .0

E n d r i n

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

140.0

<5.0

<5.0

<5 .0

p p ' D D D

<10.0

<10.0

<10.0

<10.0

658.0

197.0

<10.0

<10.0

<10.0

<10.0

p p ' D D T

<10.0

<10.0

<10.0

ao.o

ao.o

50.6

ao.o

<10.0

<10.0

<10.0

Methoxy-
chlor

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

< 2 0 . 0

< 2 0 . 0



SUMMARY OF CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS ng/L (parts per trillion)

85120523
D-890R

85120524
D-900R

85120525
D-910R

85120526
D-920R

85120527
D-930R

85120528
D-940R

85120529
D-950R

aBHC

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

vBHC

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

8BHC

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

6BHC

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

Hept.
Epox.

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

Chlor-
danes

<15.0

<15.0

<15.0

<15.0

<15.0

<15.0

<15.0

Dieldrin

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

Endrin

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

pp'DDD

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

pp'DDT

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

Methoxy-
chlor

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0
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RESULT SUMIlARY SHEETS

VOLATILE PRIORITY POLLUTANTS

I



I
I
I
I
I
I
I
I
I
I
i
i
i
I
i
i
I
I
I

Surrogate kesults

Compound

1. Benzene D-8

2. Toluene D-8

3. p-Bromofluorobenzene

Quantity
m/e

84

100

95

Scan #

528

715

903

Tentatively Identified Compoun

Compound

1. Acetone

Quantity
m/e

58

Scan #

226

Area Cone. Corr Cone

71067 31.4 30.0

31o98 32.2 30.0

21185 33.5 30.0

Area Cone. Corr Cone
-hy-



Environmental Trace Substances Research Center

Volati le Result Summary

Sample Source Burns & McDonnell

Submitter ID#: D-87

ETSRC ID#: 85120505

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985
Date Analyzed:

Analyst: C. Orazio

Data File*: VOLS05

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

lu.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2U.

21.

22.

23.

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 Dichloroethane

1,2 Dichloroethylene

Chloroform

1,2, Dichloroethane

1,1,1 Trichloroethane

Carbon tetrachloride

Bromodi chl orome thane

1,2 Dichl oropropane

1.3 L/ichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichl oropropylene

1,1,2 Trichloroethane

D i b r omo chl or or.ie thane

2 Chloroethyl vinyl ether

Br omo form

Tetrachloroethylene

1,1,2,2 Tetrachloroethane

Toluene

Chlorobenzene

Ethylbenzene

Quantity
m/e Scan #

84 209

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area Cone. Corr Cone
6367 6.0 6.0

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<HDL

<MDL

<MDL

<l<iDL

<MUL

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL



SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)

85120513
S-510R

85120514
I-590R

85120515
S-800R

85120516
D-810R

85120517
S-820R

85120518
D830R

851205519
S840R

85120520
D-850R

85120521
D-870R

85120522
S-880R

HCB

<2.0

<2.0

<2.0

<2.0

29.3

<2.0

<2.0

<2.0

<2.0

8.5

Hepta-
chlor

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

Aldrin

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

pp'DDE

10.6

11.6

25.0

12.5

37.3

<5.0

5.1

<5.0

14.0

6.2

Aroclor
1242

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1254

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1260

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0



SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)

851205523
D-S90R

85120524
D-900R

85120525
D-910R

85120526
D-920R.

85120527
D-930R

85120528
D-940R

85120529
D-950R

HCB

8.2

31.4

48.8

9.3

3.8

16.7

5.4

Hepta-
chlor

<2.0

<2.0

<2.0

<2.0

<2 .0

<2.0

<2.0

A l d r i n

<2 .0

<2 .0

<2.0

<2.0

<2.0

<2 .0

< 2 . 0

p p ' D D E

117.0

<5.0

36.4

23.3

<5.0

<5.0

<5.0

Aroclor
1242

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1254

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1260

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0
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Surrogate Results
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Compound
1. Benzene D-8

2. Toluene 0-0

3. p-Bromofluorobenzene

ganti ty
m/e
84

1UU

95

Scan #

528

7i6

904

Area

78043

34953

2311

Cone.

34.4

35.5

36.9

Corr Cone

30.0

3U.O

30.0

Tentatively Identified Compounds

• Qantity
Compound m/e Scan * Area_ Cone. Corr Cone

• 1. Acetone 58 226 17749 -MA-



Environmental Trace Substances Research Center

Volat i le Result Summary

Sample Source: Burns & McDonnell

Submitter IL»#: S-fa4

ETSKC IU#: 85120503

Sample Matrix: Water

Method: U.S.E.P.A. #624

Uate Receivea: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

uata File*: TOL503

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 bichloroethane

1,2 Dichloroethylene

Chloroform

1,2, bichl oroethane

1,1,1 Trichloroethane

Carbon tetrachloride
Bromodichl or oine thane

1,2 Dichloropropane

1,3 Dichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichloropropylene

1,1,2 Trichloroethane

D ib r omo chl orome thane

2 Chloroethyl vinyl ether

Br omo form

Tetrachloroethylene

1,1,2,2 Tetrachl oroethane

Toluene

Chl orobenzene

Ethyl benzene

guanti ty
m/e Scan #

84 211

96

63

96

83

62

97

117
127

65

75

130

78

7b

97

127

63

173

164

83

92

112

91

Area Cone. Corr Cone

6248 5.9 6.1

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MUL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<HDL

<MDL



Surrogate Results

1. Benzene U-8

2. Toluene D-8

3. p-Bromofluorobenzene

Quanti ty
ni/e

84

1UO

95

Scan #

528

716

904

Area

77305

33920

27581

Cone.

34.1

34.4

43.8

Corr Cone

I
I
• Compound

I

I
Tentatively Identified Compounds

| Compound m)e y Scan # Area Cone. Corr Cone

1. Acetone 58 226 131557 -NQ-

I

I

I

I

I

I

I

I

i
i
i
i



Environmental Trace Substances Research Center

Volatile Result Summary

Sample Source Burns & McDonnell

Submitter ID#: D-83

ETSKC IU#: 85120502

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received. December 17, 1985

Date Analyzed:

Analyst. C. Orazio

Data File#: YOL 503

Cone. Units: mcy/L

1.
2.

3.

4.

5.
6.

7.

b.

9.
10.

11.
12.

13.

14.

15.
16.

17.

18.

19.

2U.

21.

22.

23.

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 Dichloroethane

1,2 Dichloroethylene

Chloroform
1,2, Dichloroethane

1,1,1 Trichloroethane

Carbon tetrachloride

Bromodichlororne thane

1,2 Dichl oropropane

1,3 uichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichl oropropylene

1,1,2 Trichloroethane

Dibromochlorome thane

2 Chloroethyl vinyl ether

Bromot'orm

Tetrachloroethylene

1,1,2,2 Tetrachloroethane

Toluene

Chlorobenzene

Ethyl benzene

Quantity
m/e Scan #

84 210

96

63

96

83
62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area

66538

Corr Cone

55.2

<t-iDL

<MDL

<MDL

<HDL

<MUL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

I
I



I
I
I
I
I
I
I
I
I
I
I
1

I
1
i
I
I
I
I

Surrogate Results

Quantity
m/e
84

IGu

95

Scan #

528

715

905

Area

65302

27951

17151

Cone.

28.8

8̂.4

27.4

torr Cone
<MDL

<MDL

<MDL

Compound

1. Benzene D-8

2. Toluene D-8

3. p-Bromofluorobenzene

Tentatively Identified Compounds

Quantity
Compound m/e Scan § Area Conc^ Corr Cone

1. Acetone 58 228 184247 -NQ-



Environmental Trace Substances Research Center

Volat i le Result Summary

Sample Source. Burns & McDonnell

Submit ter loir. D-a5

ETSRC I0#: b5120504 Data File#. YQLSOb

Sample Matrix. Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed: Cone. Units: mcg/L

Analyst. C. Orazio

Quantity
Compound m/e Scan # Area Cone. Corr Cone

1. Methylene chloride 84 209 6947 6.6 6.3

2. 1,1 Dichloroethylene 96 <MDL

3. 1,1 bichloroethane 63 <MDL

4. 1,2 bichloroethylene 96 <MDL

5. Chloroform 83 <MDL

6. 1,2, Uichloroethane 62 <MDL

7. 1,1,1 Trichloroethane 97 <MDL

8 Carbon tetrachl oride 117 <MUL

9. Bromodichloromethane 127 <MDL

10. 1,2 Dichloropropane 65 <KDL

11. 1,3 Dichloropropylene 75 <MDL

12. Trichloroethylene 130 <MDL

13. Benzene 78 <MDL

14. cis 1,3 Dichloropropylene 75 <MDL

15. 1,1,2 Trichloroethane 97 <MDL

16. Dibromochloromethane 127 <MDL

17. 2 Chioroethyl vinyl ether 63 <MDI_

18. Bromoform 173 <MDL

19. Tetrachloroethylene 164 <MDL

20. 1,1,2,2 Tetrachloroethane 83 <HDL

21. Toluene 92 <MDL

22. Chlorobenzene 112 <MDL

23. Ethyl benzene 91



I
I
I
I
I
I
I
I
I
I
i
i
i
i
i

I

f

Surrogate Results

Quantity
Compound m/e Scan # Area Cone. Corr Cone

1. Benzene D-8 84 527 57577 25.4 30.0

2. Toluene D-8 100 714 24133 24.5 30.0

3. p-Bromofluorobenzene 95 903 17133 27.4 30.0

Tentatively Identified Compounds

Quanti ty
Compound m/e Scan # Area Cone. Corr Cone

1. Acetone 58 226 -NU.-



1
Environmental Trace Substances Research Center

Sample Source: Burns a McDonnell

Submitter ID#: D-9u

ETSkC ID#: 85120507

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride

9. Bromodichlorome thane

10. 1,2 Dichloropropane

11. 1,3 Uichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Uichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochlorome thane

17. 2 Chloroethyl vinyl ether

18. Bromoform

19. Tetrachloroethylene

2U. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chi orobenzene

23. Ethylbenzene

Volat i le Result Summary

Data File#: VOL507

Cone. Units: mcg/L

Quanti ty
m/e Scan # Area Cone.

84 209 96851 75.7

96

63

96

83

62

97

117

127

65

75

13U

78

75

97

127

63

173

164

83

92

112

91

Corr Cone

83.2

<MUL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

•
*

1

•

"

1

1

•
•

1

•
™

1

•
"

1
i



I
I
I
I
I
I
I
I
I
I
I
I
I
I

Surrogate Results

Quanti ty
m/e

84

100

95

Scan #

527

715

904

Area

59317

25144

15144

Cone.

26.2

25.5

24.2

Corr ConeCompound

1. Benzene U-8

2. Toluene D-b

3. p-Bromofluorobenzene

Tentatively Identified Compounds

Quantity
Compound m/e Scan # Area Cone. Corr Cone

1. Acetone 71 332 -NO.-



Environmental Trace Substances Research Center

Volati le Result Summary

Sample Source: Burns & Mcuonnell

Submitter Iu#: D-91

ETSRC 1U#: 861205080

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Data Fi le#: VOL 508£>

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2U.

21.

22.

23.

Compound

Methylene chloride
1,1 Dichloroethylene

1,1 bichloroethane
1,2 Uichloroethylene

Chloroform

1,2, bichloroethane

1,1,1 Trichloroethane
Carbon tetrachl oride

broinodi chl orome thane

1,2 Dichloropropane

1,3 Uichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichloropropylene

1,1,2 Trichloroethane

Dibromochl orome thane

2 Chloroethyl vinyl ether

Bromoform

Tetrachloroethylene

1,1,2,2 Tetrachl oroethane

Toluene

Chlorobenzene

Ethylbenzene

Quantity
m/e Scan #

84 210

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

S3

92

112

91

Area Cone. Corr Cone

3842 3.0 2.1

<MUL

<MDL

<MDL

<MDL

<HDL

<MUL

<Mt)L

<HDL

<t-1UL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MUL

<MDL

<MUL

<MDL



Compound

1. Acetone

I

I

I Compound

1. Benzene U-8

1 2. Toluene D-ti

3. p-Bromofluorobenzene

I
Te

I

I

I

I

I

I

i
I
i
i
I
I
I
I

Surrogate Results

Quantity
m/e Scan #

84 527

100

95

/ely Identified Compounds

Quantity
m/e Scan #

Area

69199

27544

18556

Area

Cone.

27.3

23.4

22.7

Cone.

Corr Cone

3U.O

30.0

30.0

Lorr Cone
58



Environmental Trace Substances Research Center

Volat i le Result Sumiiiary

Sample Source: Burns & McDonnell

Submitter I0#: L>-91

ETSKC ID#: 8512U5U6

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Data File#: VOL508

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

16.

16.

17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride
1,1 Uichloroethylene

1,1 Dichloroethane
1,2 Dichloroethylene

Chloroform

1,2, Dichloroethane

1,1,1 Trichloroetnane
Carbon tetrachl oride

Bromodichlorotne thane
1,2 Uichloropropane

1,3 Dichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichloropropylene

1,1,2 Trichloroethane

D i b romo chl orunie thane
2 Chl oroethyl vinyl ether

Bromoform

Tetrachloroethylene

1,1,2,2 Tetrachl oroethane

Toluene
Chlorobenzene

Ethylbenzene

Quantity
m/e Scan #
84 209

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

«3

92

112

91

Area Cone. Corr Cone

1764 1.4 1.6

<MDL

<MDL

<HDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

I

I



I
_ Surrogate Results

Compound
I 1. Benzene D-6

I

I

I

1

I

2. Toluene D-8

3. p-bromofluorobenzene

Tentatively Identified Compounds

Compound

Quantity
m/e
84

1UO

95

Scan #

528

715

905

Area

69364

31487

22001

Cone.

30.6

31.9

35.2

Corr Cone

Quantity
m/e Scan # Area Cone. Corr Cone

1. Acetone ™ 227



Environmental Trace Substances Research Center

Volatile Result Summary

Sample Source: Burns & McDonnell

Submitter IU#: D-88

ETSRC ID#: 85120506

Sample Matrix. Water

Method: U.S.E.P.A. #624

Date Received. December 17, 1985

Date Analyzed:

Analyst. C. Orazio

Data File#: VOL506

Cone. Units mcg/L

1.
2

3.

4.

5.

6.

7.
8.

9.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

Compound

Methyl ene chloride
1,1 Dichloroethylene

Ul uichloroe thane
1,2 Dichloroethylene

Chloroform

1,2, Dichloroethane

1,1,1 Trichloroethane
Carbon tetrachloride

Bromodichlororne thane

1,2 Dichloropropane

i 3 uichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichloropropylene

1,1,2 Trichloroethane

Dibromochlorome thane

2 Chloroethylvinyl ether

Bromoform

Tetrachloroethylene

1,1,2,2 Tetrachl oroethane

Toluene

Chlorobenzene

Ethyl benzene

Quantity
m/e Scan #

84 209
96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area

5464

Cone.

5.2

Corr Cone

6.1

<Ml)L

<MDL

<MUL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



I
I
I
I
I
I
I
I
I
I
I
I
i

I

Surrogate Resu l t s

Quant i ty
Compound m/e Scan $ Area Cone. Corr Cane

1. Benzene D-b 84 527 107515 42.5 30.0

2. Toluene U-6 1UO 715 50046 42.6 30.0

3. p-Bromofluorobenzene 95 904 25339 31.1 30.0

Tentatively Ident i f ied Compounds

Quant i ty
Compound m/e Scan # Area Cone. Corr Cone

1. Acetone 58 230 3842 -Uq-
2. 2-inethylheptadi«oe<jUA 71 333 -NQ-

3. Hexane 488 -NQ-

t

t



1
Environmental Trace Substances Research Center

Sample Source: Burns & McDonnell

Submitter IU#: D-92

ETSKC IU#: 85120509

Sample Matrix: Water

Method: U.S.E.P.A. #624

bate Received: December 17, 1985
Date Analyzed:

Analyst: C. Orazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Uichloroe thane

7. 1,1,1 Trichloroethane
8. Carbon tetrachloride

9. Bromodichlorome thane

10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene
12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochl orome thane

17. 2 Chloroethyl vinyl ether

18. Bromoform

19. Tetracnloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

Volat i le Result Summary

Data File*: VOL503

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone.

84 211 45017 35.2

96

63

96

83

62

97

117

127

65

7b

130

78

75

97

127

63

173

164

83

92

112

91

1

1

1

1

1
Corr Cone •

51.0 1

1

I
•

1

1

I
•

1

1

I
•

1

1

1



i
I
I
i
l
I

m/e
84

1GU

95

Scan #

529

715

906

Area

53020

21994

14013

Cone.

20.9

18.7

17.2

Corr Cone
30.0

30.0

30.0

Surrogate Results

Quantity
Compound

1. Benzene D-8

2. Toluene D-8

3. p-Bromofluorobenzene

Tentatively Identified Compounds
Quantity

Compound m/e Scan # Area Cone. Corr Cone

1. Acetone 258



Lnvironnental Trace Substances Research Center

Volatile Result Summary

Sample Source: Burns & McDonnell
Submitter ID#: D-y3

ETSRC ID#: 8612051U

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:
Analyst: C. Orazio

Data File#: YOL5\Q

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride

1,1 Dicnl oroethylene

1,1 Dicliloroe thane

1,2 Dichl oroethylene

Chloroform

1,2, liichl oroe thane

1,1,1 Trichloroethane

Carbon tetrachloride

Bromodi chl orome thane

1,2 Dichloropropane

1,3 Uichloropropylene

Tri chl oroethylene

Benzene

cis 1,3 Dichl oropropylene

1,1,2 Trichloroethane

u ib romo ch] orome thane
2 Chloroethyl vinyl ether

Broinoform

Tetra chl oroethylene

1,1,2,2 Tetrachloroethane

Toluene

Chlorobenzene

Ethyl benzene

Quantity
m/e Scan #

84 211

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127
63

173

164

83

92

112

91

Area Cone. Corr Cone

1731 6.8 10.9

<MDL

<MDL

<MDl

<MDL

<MDL

<MDL

<MUL

<MDL

<HDL

<MDL

<J'iDL

<MUL

<!-iDL

<MDL

<MDL
<MDL

<MDL

<MbL

<I-IDL

<MDL

<HDL

<HDL



I
I
I

Surrogate Resul ts

I
I
I
I
I
I
i
i
*

i
i

i
i
I

Quant i ty
rn/e

84

100

95

Scan #

528

714

904

Area

56116

22687

15317

Corrc.

2*. 8

19.3

18.8

Corr Cone

30.0

30.0

30.0

Compound

1. Benzene D-8

2. Toluene D-8

3. p-Broinofluorobenzene

Tentatively Identified Compounds

Quantity
Compound m/e Scan # Area Cone. Corr Cone

1. Acetone 58



Environmental Trace Substances Research Center

Volat i le Result Summary

Sample Source: Burns & McDonnell

Submitter ID#: D-95

ETbkC IDtf: 512U512

Sample Matrix: Water

Method: U.S.E.P.A. #624
Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Data Fi le#: VOL 5 1

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride

1,1 Dichl oroethylene

1,1 iJichl oroethane

1,2 uichl oroethylene

Chloroform

1,2, Dichloroethane

1,1,1 Trichl oroethane

Carbon tetrachloride

Bromodichl or otne thane

1,2 Dichl oropropane

1,3 Dichloropropylene

Trichl oroethylene

Benzene

cis 1,3 uichloropropylene

1,1,2 Trichloroethane

Dibromochl orome thane

2 Chloroethyl vinyl ether

Bromoform

Tetrachl oroethylene

1,1,2,2 Tetrachl oroethane

Toluene

Chlorobenzene

Ethylbenzene

Quantity
rn/e Scan #

84 211

96

63

96

83

62

97

117

127

65

75

130

78

75

97

1*7

63

173

164

83

92

112

91

Area

14849

Corr Cone

10.3

<HDL

<f'iDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<hDL

<Ml)L

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

I

I



I
Surrogate Results

I
Compound

1. Benzene D-a

2. Toluene D-8

3. p-Brofiiofluorobenzene

I
I
I
_ Compound

I

I

I

I

I

i
I
I

Quantity
m/e
84

100

95

y Identified

Quantity
m/e

Scan #

529

716

906

Compounds

Scarr #

Area

53927

24314

15796

Area

Cone.

21.3

20.7

iy.4

Cone.

Corr Cone

30.0
30.0

30.0

Corr Cone



™ Surrogate Resul ts

I

I

I

I

I

I

I

I

I

I

I

I

i
i

1
I

Quantity
Compound

1. Benzene D-8

2. Toluene D-8

3. p-Broinofluorobenzene

Compound

1. 1,3-Oxathiolane

m/e
84

100

e 9b

Tentatively Identified

Quantity
m/e
60

Scan #

528

714

903

Compounds

Scan #

475

Area

47338

18824

13356

Area
-NQ-

Conc.

18.7

16.0

23.1

Cone.

Corr Cone

3U.O

30.0

30.0

Corr Cone



Envi ronmental Trace Substances Research Center

Sample Source: Burns & McDonnell

Submitter ID#: D-94

E.TSKC ID#: 85120511

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Compound
1. Methylene chloride
2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroe thane

8. Carbon tetrachloride

9. Bromodichlorome thane

10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochlorome thane

17. 2 Chloroethyl vinyl ether

18. Bromoform
19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

Volatile Result Summary

Data File*: Vo L 51 I

Cone. Units: mcg/L

Quanti ty
m/e Scan # Area Cone.
84 210 2333 9.1
96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173
164

83

92

112

91

Corr Cone
11.9

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<hDL

<MDL

<HDL

<MUL

<MDL

<MDL

<MDL

<MDL

<NiDL

<MDL
<MDL

<I-1DL

<MDL

<MDL

<MDL

1

•
•

_

•

•

1

•
•

1

1•

1

1

1
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GROSS ALPHA AND BETA

DECEMBER, 1985



Controls for Environmental Pollution, Inc.
P-O. BOX 5351 • Santa Fe. New Mexico 875O2
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OUT OF STATE BOO / 5 "45-2 1 B B

PAGE 2

SAMPLE IDENTIFICATION
D 83

D 85

D 72

S 84

DATE COLLECTED
12/12/85

12/11/85

12/12/85

12/11/85

REPORT OF ANALYSIS

TYPE OF ANALYSIS
Gross Alpha
Gross Beta

LAB ft 85-12-462

pCi/Iiter

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

<2
31+/-20

17+/-13
23+/-10

19+/-13
11+/-10

270-i-/-114
17H-/-28



PRIORITY POLLUTANTS

MAY, 1986
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ENVIRODYNE
ENGINEERS

"2161 Lackland Road,
St. Louis, Missouri 63146
(314)434-6960

REPORT OR fiNni_YSIS

CLIENT: BURNS AND McDONNELL
P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

PROJ. 1: 3060-00377
P.O. i:

VOfl COMPOUND

BENZEhE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
OORODIBROMOMETHANE
CHLORDETHANE
a-CHLOROETHVLVINYL ETHER
CHLOROFORM
DICHLOROBRONOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPRQPYLENE
ETHYL BENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1, 1,2,2-TETWttHLOROETHANE
TETRACHLOROETHYLENE
TOLUENE
1, 2-TRflNS-DICHLOROETHYLEIC
1, 1, 1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUORQMETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

1,2-DICHLOROETHANE-D4
TOLUENE-D8
p-BFB
NO = None Detected.

DETECTION
LIMITS
(ug/1)

5
10
5
5
5
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5
5
5
5
S
10

PAGE 1 OF

S-51
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

97
89
93

19

REPORT DflTE:
SAMPLE ANALYZED:

DATE RECEIVED:
METHODS USED:

S-80
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

98
87
90

D-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

PERCENT
RECVRY

99
85
%

July 8, 1986
18 groundnater saaples
for priority pollutants.

May 20 & 21,1986
EPA Approved Methods

D-89
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
10
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

87
104
122

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

94
98
108



ENVIRODYNE
ENGINEERS

REPORT CDF-
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Us. Mary Erio
3060-00377

RN«L_YSIS —

DETECTION
VOfl COMPOUND

BENZENE
BROMOFORN
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROnOOWC
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMQNETHflNE
1, 1-DICHLOROETHANE
1,2-DICH.OROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPflNE
1,3-DICHLOROPROPYLENE
ETHYL BENZENE
METHYL BROMIDE
CETHYL CHLORIDE
METHYLENE CHLORIDE
1, 1,2,2-TETIWCHLOROETHflNE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRflNS-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHflNE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

l,2-DICHLOROETHflNE-D4
TOLUENE-D8
p-BFB

LIMITS
(ug/1)

5
10
5
5
S
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5
5
5
S
5
10

D-91
(ug/1)

ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

100
103
116

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

92
95
110

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND •
ND
ND
ND
ND
ND
7
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

92
105
106

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND

« ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

92
105
108

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO
M>
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

91
103
105

ND = None Detected.

PAGE 2 OF 19
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ENVIRODYNE
ENGINEERS

REPORT OR
CLIENT: BURNS AND McDCNNELL

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Mary Erio
3060-00377

VOfl COMPOUND

BENZENE
BROMOFORM
CARBON TETRflCHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHflNE
CflOROETHflNE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHflNE
, 1-DIOtOROETHflNE
,2-DICHLOROETHflNE
, 1-DICHLOROETHYLENE
,2-DICHLOROPROPflNE
,3-DICKLOROPROPYLENE
ETHYL BENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2, 2-TETRflCHLOROETHflNE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRflNS-DICHLQROETHYLENE
1,1,1-TRICHLOROETHflNE
1,1,2-TRICHLOROETHflNE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

l,2-DICHLOROETHflNE-D4
TOLUENE-DS
p-BFB

DETECTIOI
LIMITS
(ug/I)

5
10
5
S
5
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5

. 5
5
5
5
10

i
S-82
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

91
105
109

S-B4
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

90
105
107

D-85
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

87
106
110

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

as
108
111

D-B8
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND

PERCENT
RECVRY

87
104
110

NO = None Detected.

PflGE 3 OF 19



ENVIRODYNE
ENGINEERS
REPORT OR

CLIENT: BURNS AND McDONNELL
P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

ftlMPILYSIS — RPK3E

DETECTION
VDA COMPOUND

BENZENE
BRCMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANI
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMCMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHflNE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPYLENE
ETHYL BENZENE
KETHYL BROMIDE
METHYL CHLORIDE
HETHYLENE CHLORIDE
1, 1,2,2-TETWICHLOROETHANE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRANS-DICHLOROETHYLENE
1,1,1-TRICHLOROETHflNE
1,1,2-TRICKLOROETHAKE
TRICKLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

1,2-DICHLOROETHANE-D4
TOLUENE-D8
p-BFB

LIMITS
(ug/1)

5
10
5
5
5
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5
5
5
5
5
10

D-93
(ug/1)

NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

66
106
108

D-94
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

86
102
106

D-95
(ug/1)
— y** jjj™

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

88
102
107

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
17
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

96
93
86

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
15
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

98
95
108

ND = None Detected.

PAGE 4 OF 19
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ENVIRODYNE
ENGINEERS
REPORT OF"

CLIENT: BURNS AND McDQNNELL
P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

<=»N«L_YSIS —

ACID COMPOUNDS

2-CHLOROPHENOL
2,4-DICHLORQPHENOL
2,4-DIMETHYLPHENOL
4,6-DINITRO-o-CRESOL
2,4-DINITROPHENOL
2-NITROPHENOL
4-NITROPHENOL
p-CH-ORO-r-CRESOL
PENTACHLOROPHENOL
Pt€NQL
2,4,6-TRICH.OfJOPHENOL

SURROGATE COMPOUNDS

2-F-PfCNOL
PHENOL-D6
2,4,6-TRIBROMOPHENCL

BflSE/NEUTRflL COMPOUNDS

ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(a) ANTHRACENE
BENZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZO(ghi)PERYLO€
B£NZO(k)FLUDRANTH£NE
BIS (2-CHJJROETHOXY) ICTHANE

DETECTION
LIMITS
(ug/1)

10
10
10
20
50
20
50
10
10
10
10

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

S-51
(ug/1)

ND
ND
KD
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

59
48
64

S-51
(ug/1)

KD
ND
ND
ND
ND
ND
ND
ND
ND

S-BO
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

45
37
75

S-80
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

57
50
78

D-B3
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-B9
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

39
31
77

D-B9
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

104
43
B6

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not Detected

PAGE 5 OF 19



ENVIRODYNE
ENGINEERS

REPORT OR RN«L.YSIS —
CLIENT: BURNS AND HcDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Us. Hary Erio
3060-00377

DETECTION
BASE/NEUTRAL COMPOUNDS LIMITS S-51 S-80 D-83 D-89 D-90

CONT'D (ug/1) (ug/1) (ug/I) (ug/1) (ug/1) (ug/1)

BIS(2-CHLOROETHYL)£THER 10 ND ND ND ND ND
BIS<2-CHLOROISOPROPYL)ETHER 10 ND ND ND ND ND
BIS<2-£THYLHEXYL)PHTHALATE 10 ND ND ND 25 ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND ND ND
BUTYL BENZYL PHTHALATE 10 ND ND ND ND ND
2-CHLORONAPHTKALENE 10 ND ND ND ND ND
4-CHLOROPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
DIBENZO<a,h)flNTHRflCOC 10 ND ND ND ND ND
1,2-DICHLOROB£NZENE 10 ND ND ND ND ND
1,3-DICHLOROBENZENE 10 ND ND ND ND ND
1,4-DICHLOROBENZENE 10 ND ND ND ND ND
3,3'-DICHLOROBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALOTE 10 ND ND ND ND ND
DI-n-BUTYL PHTWLATE 10 ND ND ND ND ND
2,4-DINITROTOLUENE 10 ND ND ND ND ND
2,6-DINITROTOLUENE 10 ND ND ND ND ND
DI-n-OCTYL PHTHALATE 10 ND ND ND ND NO
BENZO(b)FLUORANTHENE 10 ND ND ND ND ND
1,2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUORANTHENE 10 ND ND ND ND ND
aUORENE 10 ND ND ND ND ND
HEXACKLOROBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXACHLOROCYCLQPENTADIENE 10 ND ND ND ND ND
HEXACHLOROETHANE 10 ND ND ND ND ND
INDENO(l,2,3-cd)PyRENE 10 ND ND ND ND ND
ISOPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ND
N-NITROSODI-n-PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAHINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND NO ND ND
1,2,4-TRICHLOROBENZENE 10 ND ND ND ND ND
ND - Not Detected

PAGE 6 OF 19
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ENVIRODYNE
ENGINEERS

REP'ORT
CLIENT: BURNS AND IfcDONNELL

P.O. Box 173
Kansas City, Missouri
ATTN: Ms. Mary Erio
3060-00377

BftSE/NEUTRflL
SURROGATE COMPOUNDS

NITROBENZENE-D5
2-FLUCROBIPf€NYL
TERPHENYL-D14

PESTICIDES

PLDRIN
flLPHfl-BHC
BETfl-BHC
GftMMft-BHC (LINDANE)
DELTO-BHC
CHLORDflNE
4, 4' -DDT
4, 4' -DDE
4, 4' -ODD
DIELORIN
flLPHfl-ENDOSULFAN
BETA-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTACH.OR
HEPTflCHLOR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXftPHENE

ND = Not Detected

DETECTION
LIMITS
(ug/1)

0.0018
0.0015
0.0023
0.0019
0.0024
0.014B
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PAGE 7 OF

PERCENT
RECVRY

59
67
98

S-51
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

PERCENT
RECVRY

55
62
73

S-80
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

66
86
94

D-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

61
72
90

D-89
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

43
48
107

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND



ENVIRODYNE
ENGINEERS

REPORT
CLIENT: BURNS AND McDGNNELL

P.O. Box 173
Kansas City, Missouri
OTTN: Ms. Mary Erio
3060-00377

— F-PICBE
REVISED 6/19/86

64141

flCID COMPOUNDS

2-CH.OROPJtNOL
2,4-DICH.OROPHENOL
2,4-DI«ETHYLPf€NOL
4,6-DINITRO-o-CRESOL
2,4-DINITRQPHENQL
2-NITRQPfeO.
4-NITRQPHENOL
p-CHLORO-r-CRESOL
PENTOCH.OROPHENOL
PHENOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

2-F-PHENOL
PHENOL-D6
2,4,6-TRIBROHOPHENOL

BfiSE/NEUTRtt. COMPOUNDS

flCENflPHTHENE
flCENflPHTHYLENE
ONTHRflCENE
BENZO(a)WTHRflCO£
BENZO(a)PYRENE
3,4-BENZOFLUORflNTl€NE
BENZO(ghi)PERYLENE
BENZO(k)FLUORANTHENE
BIS<2-CHLOROETHO)(Y) METHflNE

DETECTION
LIMITS
(ug/1)

10
10
10
20
50
20
50
10
10
10
10

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

D-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

PERCENT
RECVRY

31
26
38

D-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

46
34
55

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

48
44
64

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
NO

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

45
38
79

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

29
22
29

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
NO
ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS

REPORT OF" P«NOl_YSIS —
CLIENT: BURNS ftND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ftTTN: Ms. Mary Erio
3060-00377

DETECTION
BASE/NEUTRAL OWPOUNDS

CONT'D

BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLORQISOPROPYL)ETHER
BIS(2-£THYLHEXYL)PHTHALATE
4-BROMOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHflLATE
2-CHLORONAPHTHALENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO(a,h)ANTHRACENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3'-DICHU)ROBENZIDIJ€
DIETHYL PHTHflLflTE
DII€THYL PHTHALATE
DI-n-BUTYL PHTHflLflTE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DI-n-OCTYL PHTHflLflTE
BENZO(b)aUORANTHENE
1,2-DIPHENYLHYDRAZINE
FLUORflNTKENE
FLUORENE
HEXflCHLOROBENZENE
HEXACHLOROBUTADIENE
KEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHflNE
INDENO(l,2,3-cd)PYRENE
ISOPHORONE
NAPHTHALENE
NITROBENZENE
N-NITROSODI-n-PROPYLflHINE
N-NITROSODIPHENYLAMINE
PKENANTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
NO = Not Detected

LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

PAGE 9 OF

0-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

1-59
(ug/I)

ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

- ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



ENVIRODYNE
ENGINEERS

REP'ORT OR
CLIENT: BURNS AND NcDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

1 O

BASE/NEUTRAL
SURROGATE COMPOUNDS

NITROBENZENE-OS
2-FLUOROBIPHENYL
TERPHENYL-D14

PESTICIDES

ALDRIN
ALPHA-BHC
8ETA-BHC
GAHMA-BHC (LINDANE)
DELTA-BHC
M.ORDANE
4, 4' -DDT
4, 4' -DDE
4, 4' -ODD
DIELDRIN
ALPHA-ENDOSULFAN
BETA-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
>£PTACHLOR
HEPTAOLOR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXAPKNE

ND = Not Detected

DETECTION
LIMITS
(ug/1)

0.0013
0.0015
0.0023
0.0019
0.0024
0.0148
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PAGE 10 OF

PERCENT
RECVRY

30
36
78

D-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

PERCENT
RECVRY

51
60
73

D-92
(ug/1)

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

59
73
81

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

58
71
87

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

44
48
99

D-81
(ug/1)

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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ENVIRODYNE
ENGINEERS

REEF-ORT OF"
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

1 1
REVISED 8/19/86

DETECTION
ACID COMPOUNDS

2-CHLOROPHENOL
2,4-DICHDROPHENOL
2,4-DIMETHYLPHENOL
4,6-DINITRO-o-CRESOL
2,4-DINITROPHENOL
2-NITROPt€Na
4-NITRQPHENOL
P-CHLORO-»-CRESOL
PENTACH.OROPHENOL
PHENOL
2,4,6-TRICHLQROPHENOL

SURROGflTE COMPOUNDS

2-f -PHENOL
PHENOL-D6
2,4,6-TRIBROHOPHENOL

LIMITS
(ug/1)

10
10
10
20
50
20
50
10
10
10
10

S-82
tug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

22
21
34

S-84
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

PERCENT
RECVRY

35
28
43

D-85
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

30
27
38

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

PERCENT
RECVRY

42
36
71

D-88
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

30
23
36

BftSE/NEUTRflL COMPOUNDS

ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZO(ghi)PERYLENE
BENZO(k)FLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE

ND = Not Detected

DETECTION
LIMITS S-K S-84 D-85 D-87 D-8B
(ug/1) (ug/1) (ug/1) (ug/1) (ug/1) (ug/1)

10
10
10
10
10
10
10
10
10

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

NO
ND
ND
ND
NO
NO
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

PAGE 11 OF 19
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ENVIRODYNE
ENGINEERS
REPORT OR P»N«l_VSIS —

CLIENT: BURNS AND HcDONNELL
P.O. Box 173
Kansas City, Missouri 64141
ATTN: «s. Hary Erio
3060-00377

DETECTION
BASE/NEUTRAL COMPOUNDS

CONT'D

BIS (2-CHLOROETHYU ETHER
BIS (2-CHLOROISOPROPYL) ETHER
BIS <2-£THYLHEXYL) PHTHALATE
4-BROWOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHflLATE
2-CHLORONAPHTHALENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO(a,h)ANTHRACENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
l,4-DICHLOROBENZEf£
3,3'-DICHLOfiOBENZIDINE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-rrBUTYL PHTHALATE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DI-n-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
1,2-DIPHENYLHYDRAZINE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(l,2,3-cd)PYRENE
ISOPHORONE
NAPHTHALENE
NITROBENZENE
K-NITROSODI-n-PROPYLAMINE
N-NITROSODIPHENYLANINE
PHENANTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
ND = Not Detected

LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

PAGE 12

S-82
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OF 19

S-B4
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0-85
(ug/1)

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND"
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-Bfl
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND



I
I
I
I
I
I
I
I
I
I
I
I
I
I
f

ENVIRODYNE
ENGINEERS

REF-ORT OF
CLIENT: BURNS AND NcDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Us. Hary Erio
3060-00377

BASE/NEUTRAL
SURROGATE OWOUNDS

NITROBENZENE-05
2-FLUOROBIPHENYL
TERW£NYL-D14

PESTICIDES

=====
ALDRIN
ALPHA-BHC
BETA-BHC
6AWA-BHC (LINDOC)
DELTA-BHC
CHLORDANE
4, 4' -DOT
4,4' -DDE
4, 4' -ODD
DIELDRIN
ALPHfl-ENDOSULFAN
BETA-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTRCH.OR
HEPTACH.OR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-124a
PCB-1260
PCB-1016
TOXAPHENE

DETECTION
LIMITS
(ug/1)
==
0.0018
0.0015
0.0023
0.0019
0.0024
0.0148
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PERCENT
RECVRY

72
79
%

S-82
(ug/1)

.
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

72
73
85

S-84
(ug/1)
=====
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND .
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

39
58
91

D-85
(ug/1)
=====
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO

PERCENT
RECVRY

73
77
92

D-87
(ug/1)

ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
fffl
ND

PERCENT
RECVRY'

84
87
91

D-88
(ug/1)
=====
NO
ND
ND
ND
ND
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS

REPORT
CLIENT: BURNS AND McDOWELL

P.O. Box 173
Kansas City, Missouri 64141

ATTN: Ms. Mary Erio
3060-00377

«NP>L_YSIS — F'ftGE

ACID COMPOUNDS

2-CHLORCW£NOL
2,4-DICHLOROPHENOL
2,4-DI«ETHYLPHENOL
4,6-DINITRO-o-CRESQL
2,4-DINITROPHENOL
2-NITROPHENOL
4-NITROPHENOL
p-CHLORO-trCRESOL
PENTACHLOROPHENOL
PHENOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

2-f-PHENOL
PHENOL-D6
2,4,6-TRIBROMOPHENOL

DETECTION
LIMITS D-93 D-94 D-95 L.BLK. LBLK.
(ug/1) (ug/I) tug/1) (ug/1) (ug/1) (ug/1)

10
10
10
20
50
20
50
10
10
10
10

ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT PERCENT PERCENT PERCENT PERCENT
RECVRY RECVRY RECVRY RECVRY RECVRY

63
53
92

49
39
87

59
44
92

61
50
93

56
46
93

BASE/NEUTRAL COMPOUNDS

ACENAPHTHENE
flCENAPHTHYLENE
ANTHRACENE
BENZO(a) ANTHRACENE
BENZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZO(ghi)P£RYLENE
BENZO(k)FLUORftNTHENE
BIS (2-OLOROETHOKY) METHANE

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

D-93
tug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-94
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-95
(ug/I)
==
ND
ND
ND
ND
ND
ND
ND
ND
ND

L.BLK. LBLK.
(ug/1) (ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS

REEF'ORT OF" «N«L_VSI S — F'«GEE

CLIENT: BURNS AND HcDONNELL

P.O. Box 173
Kansas City, Missouri 64141

flTTN: Ms. Mary Erio

3060-00377

f

DETECTION
BflSE/NEUTRAL COMPOUNDS

CONT'D

BIS(2-CHLQROETHYL)ETHER
BIS (2-CHLOROISOPROPYL) ETHER
BIS (a-ETHYLHEXYL) PHTHflLflTE
4-BROMOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHflLflTE
2-CHLORONAPHTHflLENE
4-OLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO(a,h)ANTHRACE>E
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3'-DICHLOROBENZIDINE
DIETHYL PHTHflLflTE
DIMETHYL PHTHALATE
DI-n-BUTYL PHTHflLflTE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DI-n-OCTYL PHTHflLflTE
BENZO<b)FLUORANTHENE
1,2-DIPHENYLHYDRAZINE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(l,2,3-cd)PYRENE
ISOPHORONE
NAPHTHALENE
NITROBENZENE
N-NITROSODI-n-PROPYLANINE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
ND = Not Detected

LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

PAGE 15 OF

D-93
(ug/1)

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

D-94
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-95
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND



ENVIRODYNE
ENGINEERS

REPORT OR
CLIENT: BURNS AND NcDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

1&

BASE/NEUTRPL
SURROGATE COMPOUNDS

NITROBENZENE-DS
2-FLUOROBIPHENYL
TERWCJYL-D14

PESTICIDES

=a
flLDRIN
ALPHft-BHC
BETft-BHC
SAWtt-BHC (LINDfiNE)
DELTfl-BHC
CHLORDflNE
4, 4' -DDT
4, 4' -ODE
4,4'-DDD
DIELDRIN
flLPHfl-ENDOSlJLFflN
BETfl-ENDOSULFflN
ENDQSULFflN SULFATE
ENDRIN
ENDRIN ALDEHYDE
l£PTftCHLOR
HEPTAOLQR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXAPHENE

ND = Not Detected

DETECTION
LIMITS
(ug/1)
=====

0.0018
0.0015
0.0023
0.0019
0.0024
0.0148
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PERCENT
RECVRY

77
85
92

D-93
(ug/1)
=====

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

71
76
90

D-94
(ug/1)
===

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

54
60
81

D-95
(ug/1)
=====

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

68
73
85

L.BLK.
(ug/1)
=====

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
NO
ND
ND
ND

PERCENT
RECVRY

53
60
79

L.BLK,
(ug/1)
-••: .s

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
W
ND
ND
ND
ND
ND
ND
ND
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ENVIRODYNE
ENGINEERS

REPORT OR ftNOLVSIS — P'ftGE
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

6ROUNGWATER
SAMPLE

S-51
S-80
D-fl3
D-89
D-90

&-91
D-92
1-59
1-66
D-81

S-82
S-B4
D-85
D-87
D-B8

0-93
D-94
D-95

TOTflL
CYANIDE
(ug/1)

( 5

( 5

< 5

( 5

7

( 5

( 5

< 5

( 5

< 5

< 5

( 5
< 5

< 5

( 5

< 5
( 5
< 5

TOTAL
WOOLS
(«g/l)

< 0.002
< 0.002
( 0.002
( 0.002
{ 0.002

< 0.002
( 0.002
( 0.002
< 0.002
( 0.002

( 0.002
< 0.002
( 0.002
( 0.002
< 0.002

< 0.002
( 0.002
( 0.002

PAGE 17 OF 19



ENVIRODYNE
ENGINEERS

REPORT OF flNflLYSIS - PfiGE 13

CLIENT: BURNS flND PlcDONNELL

P.O. Box 173

Kansas City, Missouri

flTTN: MB. Mary Erio

3060-00377

REVISED JULY 31,1386

GROUNGUATER
SflWIE

S-51
s-ao
D-83
D-89
D-90

D-91
D-92
1-59
1-66
D-81

S-82
S-84
D-85
Ih87
D-88

D-93
D-94
D-95

Sb
(ng/1)

0.017
0.029
0.034
0.026
0.008

0.026
0.020
0.035
0.013
0.034

0.040
0.024
0.025
0.021
0.041

0.116
0.022
0.011

fts
img/1)

< 0.002
< 0.002
( 0.002
( 0.002
< 0.002

0.004
< 0.002
< 0.002
< 0.002
( 0.002

< 0.002
0.009
0.008

< 0.002
0.009

< 0.002
( 0.002
0.006

Be
(ng/1)

< 0.001
( 0.001
< 0.001
< 0.001
( 0.001

< O.C01
< 0.001
( 0.001
< 0.001
< 0.001

< 0.001
< 0.001
( 0.001
< 0.001
( 0.001

( 0.001
< 0.001
( 0.001

Cd
tag/1)

< 0.001
( 0.001
< 0.001
( 0.001
( 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
0.001

( 0.001
( 0.001
< 0.001

( 0.001
( 0.001
< 0.001

Cr
ing/1)

( 0.004
( 0.004
< 0.004
( 0.004
< 0.004

( 0.004
< 0.004
( 0.004
( 0.004
( 0.004

< 0.004
( 0.004
( 0.004
< 0.004
< 0.004

( 0.004
< 0.004
( 0.004

Cu
tag/1)

< 0.004

0.005
0.004

( 0.004
0.007

0.01
0.009
0.011
0.009
0.008

0.04
0.01
0.005
0.011
0.007

0.01
0.004

0.004

Pb
(r.g/1)

< 0.005
< 0.005
{ 0.005
< 0.005
< 0.005

0.013
( 0.005
( 0.005
< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
( 0.005
< 0.005

< 0.005
0.007

< 0.005

Sb = flntioony; fls = flrsenic; Be = Berylliun; Cd = Cadniua; Cr = Qiroaiua
Cu = Copper; Pb - Lead

PflGE 18 OF 19
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ENVIRODYNE
ENGINEERS

REPORT OF ANALYSIS - PfiGE 19
CLIENT: BURNS (WO ItcDCNNELL

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ite. Mary Erio
3060-00377

REVISED JULY 31,1336

GROUNGWflTER
SAMPLE

=======

S-51
S-80
D-B3
D-89
C-90

D-91
D-92
1-59
1-66
D-81

s-82
S-84

D-B5

D-87

D-88

D-93
D-94
D-95

Hg
(ug/1)

=====

< 0.2
( 0.2
< 0.2
< 0.2
< 0.2

< 0.2
( 0.2
( 0.2
( 0.2
( 0.2

( 0.2
( 0.2
< 0.2
( 0.2
< 0.2

< 0.2
< 0.2
( 0.2

Ni
(ng/1)
— • —

< 0.004
< 0.004
0.011
0.007
0.007

0.024
0.019
0.02

( 0.004
0.006

0.062
0.008
0.013
0.015
0.011

0.012
< 0.004
0.004

Se
(BO/1)
==

< 0.002

( 0.002

< 0.002

< 0.002

( 0.002

< 0.002

< 0.002

( 0.002

< 0.002

< 0.002

( 0.002

( 0.002

< 0.002

( 0.002

( 0.002

( 0.002

( 0.002
< 0.002

fig
(ng/1)
r-r-TT-=

0.002
0.004
0.005
0.004

< 0.002

0.004
0.007
0.007
0.003
0.005

0.006
0.004
0.005
0.006
0.005

0.004
0.003
0.003

Tl
(oig/1)
=====

0.005
0.010
0.013
0.010
0.005

0.009
0.015
0.019
0.009
0.012

0.016
0.007
0.009
0.013
0.009

0.027
0.008
0.008

Zn
(ng/1)
=====

2
0.01
0.02
0.04

< 0.002

0.02
0.02
0.01
0.01
0.02

0.03
0.03
0.01
0.01
0.04

< 0.002
0.01
0.07

Hg = Mercury; Ni = Nickel; Se = Seleniun; fig = Silver; Tl = Thalliu*
Zn =. Zinc

Attachnent I "STANDARD CLAUSES* is included herein by reference.
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Oak Ridge
Associated Post Office Box 117
Universities Oak Ridge. Tennessee 37831 -0117

May 27, 1986

Manpower Education.
Tra'nmc

Dr. Germain LaRoche
Uranium Fuel Licensing Branch
Division of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: GROSS ALPHA AND GROSS BETA RESULTS - WEST LAKE LANDFILL WELLS

Dear Dr. LaRoche:

Enclosed are the results of our gross alpha and gross beta analyses,
performed on 32 well water samples, collected Hay 7 and 8 at the West Lake
Landfill site near St. Charles, Missouri. As can be noted, many of the samples
exceed the 5 pCi/1 gross alpha level requiring isotopic analyses. Therefore,
analyses for Ra-226, Ra-228, isotopic uranium, and Isotopic thorium have been
initiated; results of these analyses will be available in about 3 weeks.

If you have any questions, please contact me at FTS 626-3305.

Sincerely,

(James D. Berger
Program Manager
Radiological Site Assessment Program

JDB/clt

cc: W. Crow - NMSS
S. Banerji - University of Missouri (Columbia)

Enclosures
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GROSS ALPHA AND GROSS BETA CONCENTRATIONS
IN WELL WATER SAMPLES: MAY 7-8, 1986

WEST LAKE LANDFILL
ST. LOUIS, MISSOURI

Well3 Date
Identification Sampled

50
51
52
53
54
55
56
58
59
60
61
62
65
66
67
68
72
73
75
76
80
81
82
83
84
87
88
89
90
92
93
94

5/8
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/8
5/8
5/7
5/8
5/8
5/7
5/7
5/7
5/8
5/8
5/8
5/8
5/7
5/8
5/7
5/7

Depth To
Waterb

(m)

5.0
3.8
3.2
3.3
15.5
11.5
12.8
14.0
d
3.5
4.5
4.2
1.9
1.9
1.5
4.4
10.0
8.4
7.6
13.8
5.3
4.8
5.1
3.9
7.0
9.4
8.6
7.5
4.1
13.1
4.7
2.1

Radioactivity Conrpnfrat--f «n«- (rri/1)
Gross Alpha

2.23 ± 1.07C

2.24 ± 1.12
1.88 ± 0.83
10.6 ± 1.8
4.35 ± 2.08
4.84 ± 1.42
5.69 ± 1.41
5.76 ± 1.34
11.3 ± 3.3
14.3 ± 1.9
3.33 ± 0.94
5.55 ± 1.26
3.53 ± 1.17
1.75 ± 0.96
8.42 ± 1.69
0.90 ± 1.65
1.39 ± 1.23
6.50 ± 1.53
10.5 ± 2.9
3.60 ± 1.28
8.28 ± 2.19
7.91 ± 1.77
17.0 ± 5.5
8.99 ± 1.77
13.1 ± 4.2
1.47 ± 1.44
10.7 ± 2.5
3.73 ± 1.27
2.23 ± 0.92
7.25 ± 1.88
7.42 ± 1.99
1.62 ± 0.89

Gross Beta

•

7.45 ± 1.36
4.37 ± 1.30
7.51 ± 1.16
15.5 ± 1.7
14.4 ± 3.1
13.9 ± 1.7
11.9 ± 1.6
14.6 ± 1.6
45.7 ± 4.4
19.0 ± 1.9
14.0 ± 1.4
10.1 ± 1.3
7.39 ± 1.40
9.94 ± 1.38
7.10 ± 1.55
1.91 ± 2.83
4.60 ± 1.65
7.72 ± 1.57
22.3 ± 3.5
6.89 ± 1.77
13.3 ± 2.5
15.6 ± 1.9
46.8 ± 6.6
17.8 ± 2.1
27.3 ± 4.7
7.22 ± 2.36
17.7 ± 2.7
9.10 ± 1.55
6.81 ± 1.52
11.3 ± 2.5
21.7 ± 2.9

aRefer to attached Figure.
^As measured below ground surface.
cErrors are 20 based only on counting statistics,

not determined.
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Well Sampling Locations at West Lake Landfill
May 7 and 8, 1986
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^ 1 ENVIRODYNE
L ENGINEERS

REPORT

CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri
flTTN: Ms. Mary Erio

PROJ. 1: 3060-00377
P.O. »:

ACID COMPOUNDS

2-CHLOROPHENOL
2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL
4,6-DINITRO-o-CRESOL
2,4-DINITROPHENOL

2-NITROPHENOL
4-NITROPHENOL

p-CHLORD-ffl-CRESOL

PENTACHLOROPHENOL
PHENOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

PHENOL-D6
2,4,6-TRIBROMOPHENOL

The lab blank data from

on pages 14, 15, and 16

OF «

64141

DETECTION

LIMITS

(ug/1)

10
10

10

20
50
20
50
10
10

10

10

the orininal
of our July fi

12161 Lackland Road.
St. Louis, Missouri 63 U6
(3-4)434-6960

NftLYS I S

REPORT DATE: August 22,1386

SAMPLE ANALYZED: Lab Blank data from acid

extractable organics reruns.

DflTE RECEIVED: N/fl

METHODS USED: N/fl

~"
LAB LAB

BLANK BLANK

(ug/1) (ug/1)

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

PERCENT PERCENT

RECVRY RECVRY

32 41

26 33

25 30

acid/base-neutral analyses can be found

, 1386 report to you.

I

i

i
l APPROVED

PAGE 1 OF 1
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flTTOCHMENT I - STANDARD CLAUSES

ENVIRODYNE ENGINEERS, INC.

CLIENT: BURNS flND McDONNELL REPORT DATE: JULY 8,1986

The testing services provided herein have been performed, findings obtained,
and reports prepared in accordance with generally accepted testing laboratory
principles and practices. This warrenty is in lieu of all other warrenties,
either expressed or inplied.

These tests Mere conducted in accordance with the standards and procedures
specified. Interpretations of the results should take into account that
there is a generally recognized and accepted degree of error associated with
these and all laboratory analytical tests.

These analyses have been Bade (tests performed) and report prepared based
upon the specific saople(s) provided to us by the client or his/her
representative for testing. He assume no responsiblity for variations in
quality, coaposition, appearance, performance, etc. or any other feature of
sinilar subject utter produced, manufactured, fabricated, etc. by persons
or under conditions over which we have no control.

Saaples will not be held by the laboratory for More than 60 days after the
date of receipt. Any extension of this time oust be evidenced by written
agreement between the laboratory and the client.

This REPORT OF ANALYSIS is furnished in strict confidence for the exclusive
use of the client and his/her representatives, and no distribution of all
or part of the report shall be made to third parties without the prior
written approval of Envirodyne Engineers, Inc. (EEI).
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'V^T^ît.:JL,

iS-53S

433.14

_S->2*

b _ _
43-20 I )LDST.CHARLES ROCK ROAPl

'>X

LEGEND
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'Eciual̂  B Below Water Table. ••
Depths^T . l: Intermediate Depth Piezometer [..

N , Screened In Zone Between Shallow
•-~-' | And Deep Piezometers.

-| D: Deep Piezometer Screened At Or
:_ L NearThejTop Ofgedrock. - __ i '

- \

Direction Of Groundwater Flow. •-. .,___ „„.«,., ^ ... . ^,...:.-.......̂ _. ,....„.,„ NOTE: Relief On Water Table Is Too
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l'1''"! "•"'•'"".^ :r Flow Of Groundwater Is Negligable.-
;̂;: f Surface Water In Drainage Ditch - v. :^.

ir [Surface Water Feature Which isO~
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Oep't'hs!'?-'—^ intermediate Depth Piezometer
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CHARLES ROCK ROAD

*_ | Piezometer Location ;
May Be Piezometer Prefix Designation: ;
AtNearly'r S: Shallow Piezometer Screened Just •
"EqiiaT jj Below Water Table. I
Depths.] l: Intermediate Depth Piezometer |

K , Screened In Zone Between Shallow
— | And Deep Piezometers. w;^

D: Deep Piezometer Screened At Or
Near The Top Of Bedrock.':; :rj:

( ) =' Concentration In Deep Wells
ND = Not Detected
All

\j = nui uei«i;ieu f :-

I Concentrations Are In iig/l j A j .̂-*v ^/
' "' '- .-••-,* '̂ ^ f̂-'
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'Equaĵ  fi
Depths". '̂

LEGEND

, Piezometer Location
: Piezometer Prefix Designation:

• S: Shallow Piezometer Screened Just
Below Water Table.

• I: Intermediate Depth Piezometer
i Screened In Zone Between Shallow
; And Deep Piezometers.
; D: Deep Piezometer Screened At Or

Near The Top Of Bedrock.

- -\

( ) = Concentration In Deep Wells
ND = Not Detected
All Concentrations Are In ug/l
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i Piezometer Location
: Piezometer Prefix Designation:

At~Nearly'r §: Shallow Piezometer Screened Just •
'Equal' Q Below Water Table. i
Depths!] ; l: Intermediate Depth Piezometer [_

K . Screened In Zone Between Shallow
. r1 : And Deep Piezometers.

.. .. -• i D: Deep Piezometer Screened At Or
• Near The Top Of Bedrock.
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( ') = Concentration In Deep Wells
ND = Not Detected -.S
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_*^___ : Piezometer Location
i May Be Piezometer Prefix Designation:
• At NeaiiyT S: Shallow Piezometer Screened Just
'EquaT jl Below Water Table.
DepthsTT - l: Intermediate Depth Piezometer \

K. : Screened In Zone Between Shallow
.~ —"~7 •:....} .-,. And Deep Piezometers.

; .. • :i D: Deep Piezometer Screened At Or
j-'.'. !.:"-'-,.; 'j -: Near The Top Of Bedrock. - , ^

soss.€8

LD ST. CHARLES ROCK ROAD^

( •-•) = Concentration In Deep Wells
ND = Not Detected
All Concentrations Are In iig/l :/

Probably Recharging Groundwater As
Discussed In Text. ?J-
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LEGEND

_•__ Piezometer Location

May Be Piezometer Prefix Designation:

At Nearly f S: Shallow Piezometer Screened Just
'EquaT J Below Water Table.
Depths/ l: Intermediate Depth Piezometer

,- Screened In Zone Between Shallow
—' | And Deep Piezometers. ;

i D: Deep Piezometer Screened At Or I
I ' Near The Top Of Bedrock. i

( ) = Concentration In Deep Wells
ND = Not Detected
All Concentrations Are In ug/l I

["Surface Water In C^ainage Ditch
i • •
• Surface Water Feature Which Is
j Probably Recharging GroundwaterAs

Discussed In Text.
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\ Figure 111-13
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ND = Not Detected
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Piezometer Location '
u Piezometer Prefix Designation: j

| At NearlyY S: Shallow Piezometer Screened Just
'EquaT 0 Below Water Table.
Depths^ ; l: Intermediate Depth Piezometer

1 j Screened In Zone Between Shallow
|...;:;';'; And Deep Piezometers. ;;:

. j D: Deep Piezometer Screened At Or
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( ) = Concentrafton In Deep Wells !

May Be ' Pjezometer Proflx Designation: j
AtNeariy'r S: Shallow Piezometer Screened Just ;
'EquaT D Below Water Table. i
DepthsTT i '• Intermediate Depth Piezometer j

R, : Screened In Zone Between Shallow
T .-. [ • And Deep Piezometers.

- ,i D: Deep Piezometer Screened At Or
^Near The Top Of Bedrock.

ND = Not Detected
.. All Concentrations Are In up/1
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ND = Not Detected
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May Be Piezometer Prefix Designation:

• AtNeariy-r S: Shallow Piezometer Screened Just
"Equal \ Below Water Table.
Depths. l: Intermediate Depth Piezometer

K Screened In Zone Between Shallow
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ABSTRACT

This report presents the results of a radiological

survey of the West Lake Landfill, St. Louis County,

Missouri, performed by Radiation Management Corporation

during the spring and summer of 1981. Measurements were

made to determine external radiation levels, concentrations

of airborne contaminants and the identity and concentrations

of subsurface deposits. Results indicate that large volumes

of uranium ore residues, probably originating from the

Hazelwood, Missouri, Latty Avenue site, have been buried at

the West Lake Landfill. Two areas of contamination,

covering more than 15 acres and located at depths of up to

20 feet below the present surface, have been identified.

There is no indication that significant quantities of

contaminants are moving off-site at this time.
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I. INTRODUCTION

I In August 1980, Radiation Management Corporation (RMC),

• under contract to the U. S. Nuclear Regulatory Commission

(NRC), performed radiological evaluations of four burial

I grounds[1]. The first of these sites selected for

evaluation was the West Lake Landfill in St. Louis County,

B Missouri. An initial site visit was completed in August

• 1980, and a preliminary radiological survey was completed

in November 1980. The detailed radiological evaluation was

I performed in the spring and summer of 1981.

I The purpose of this survey was to clearly define the

radiological conditions of the West Lake Landfill site. The

| results of this survey should be sufficient to allow an

— engineering evaluation to be performed to determine whether

remedial actions should and can be taken.

I

I
The methods used to evaluate this site include the

following:

1) measurement of external gamma exposure

J rates 1 meter above the surfaces and

_ beta-gamma count rates 1 cm above

• surfaces;

• 2} measurement of radionuclide concentrations

in surface soils;

| 3) measurement of radionuclide concentrations

_ in subsurface deposits;

™ 4) measurement of gross activity and

I



radionuclide concentrations in surface and

subsurface water samples;

5) measurement of radon flux emanating from

surfaces;

6) measurement of airborne radioactivity; and

7) measurement of gross activity in

vegetation.

These measurements were performed on-site using two

mobile facilities designed by RMC. A small number of

samples were returned to the RMC radiological laboratories

in Philadelphia for analysis for nuclides which could not be

detected in the field, and for quality assurance checks on

the field measurements. A set of reference background

measurements were made at three locations in the St. Louis

area, near West Lake Landfill. In addition, a series of

non-radiological measurements were performed to identify

the possible presence of toxic or hazardous agents known or

believed to have been buried at this landfill.



II. SITE CHARACTFPTSTTrg

The West Lake Landfill is located on St. Charles Rock

Road just west of the Taussig Road intersection in

Bridgeton, Missouri. The site is about one (1) mile

northwest of Route 270 and approximately 1-1/2 miles east of

the Missouri River. It is located in a combined

rural-industrial area, and is bounded on three sides by farm

land and on the fourth by St. Charles Rock Road, beyond

which are located several commercial and industrial

establishments. The nearest residential area is a trailer

J park located about 3/4 of a mile southeast of the landfill.

I The site is approximately 200 acres and consists of a

quarry, stone and limestone processing and storage areas,

I and several active and inactive landfills (Figure 1), which

• are open to the public during normal working hours. West

Lake Landfill keeps track of entries for the purpose of

I assessing fees for disposal; however/ access is not

controlled for other reasons. Users are prohibited from

• disposing of hazardous materials at this site by current

• Missouri state law.

• Studies indicate the landfill is on the alluvial

floodplain of the Missouri River. This fact prompted

I the Missouri Geological Survey, in 1973, to propose

classification of the site as hazardous under the then

I

existing operating procedures. In addition, samples from

perimeter monitoring wells taken in 1977 and 1978



I
indicated some movement of leachate into monitoring wells,

J based on chemcial (not radiological) analyses. However,

recent studies by the Department of Natural Resources

• indicate little or no surface or sub-surface movement of

• materials from the site[2]. Leachate from the active

sanitary landfill is collected and treated on-site. At

I this time there is no evidence of significant ground water

contamination; however, geological reports indicate a

I

I

potential for such problems.

In May 1976, the St. Louis Post-Dispatch [3J printed a

story alleging that radioactive material had been

erroneously dumped in the West Lake Landfill in 1973. The

I source of this material was identified as the Cotter

Corporation, Hazelwood, Missouri, Latty Avenue Site.

An NRC investigation conducted by Region III in 1976

I [4] concluded that about 7 tons of U308, contained in 8700

_ tons of leached barium sulfate residues, had been mixed with

• about 39,000 tons of soil at Latty Avenue and the entire

• volume disposed of at the West Lake Landfill. The earlier

study by the Post- Dispatch (1976) claimed only 9000 tons

I (presumably the leached barium sulfate residues) had been

_ buried, and that the remaining material had not been

disposed of at West Lake. The Post-Dispatch alleged that

I the contractor hauling the dirt had admitted falsifying

invoices for about 40,000 tons of soil. Discussions with

I

I

site personnel indicated that a large quantity of soil from

Latty Avenue had indeed been dumped at West Lake, although
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the exact amount was unknown.

A fly-over radiological survey (ARMS flight) , performed

for the NRC in 1978, showed external radiation levels as

high as 100 uR/hr in the area indicated by West Lake

personnel as containing the

addition, this survey revealed

zone in a fill area previously

Figure 2 shows the results

The area in the southeast

Latty Avenue material, in

another possibly contaminated

believed to be "clean".

of the 1978 aerial survey.

fill was believed to contain

Latty Avenue material, while that on the northeast boundary

was previously unidentified.

In addition to radioactive material, it is known that

hazardous chemical wastes have been disposed of at this

landfill. Since disposal was unregulated prior to 1973,

little is known about the actual materials present. However,

it is believed that aside from normal landfill materials,

there are chemical industrial wastes in the landfill.

Among the chemical wastes

waste ink

pigments

oily sludges

esters

alcohols

insecticides

e

believed to be present are:

halogenated intermediates

aromatics

oils

wastewater sludges

heavy metals

herbicides
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III. RADTOLOGITAL SURVEY

• (A) Measurement of External Radiation Levels

| The two areas of contamination were gridded and

• surveyed for both gamma radiation levels at one meter above

the surface, and beta-gamma levels at the ground surface.

• The basic pattern at each contaminated area was survey

• blocks defined by a 10 meter grid system. External gamma

levels at one meter were recorded at each grid point (i.e.

• at each intersection of two grid lines) . Initially, precise

exposure rate measurements at a few specially selected grid

• points were made with a sensitive Tissue Equivalent

• lonization Chamber System (described in Appendix I). At the

same time, Nal scintillation detector (described in Appendix

J I) measurements were made and a conversion factor for the

— Nal count rate versus uR/hr established (See Figure 1-3) .

• Once this factor was confirmed, the scintillation detector

• was used for all grid measurements at relatively low

exposure rates. For the few higher rates encountered, a

| Geiger-Mueller portable survey instrument was used.

I At each grid point, an end window G-M tube (described

in Appendix I) was used for surface measurements. An open

• and closed window reading was made at 1 cm, and the ratio of

• the two used to indicate the presence or absence of surface

contamination.

I
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(B) Measurement of Surface Radioactivity

Based on the external surface measurements, surface

I soil samples were collected for analysis from both

contaminated areas. These samples were collected from

• locations on-site where surface deposits were indicated, as

• well as locations where the drainage characteristics

indicated the possibility that radioactive materials may

I have been carried or washed away from original burial

locations. The soils were dried, ground and sealed in 500 ml

I aluminum cans for counting on the intrinsic germanium (IG)

• gamma ray spectroscopy system (described in Appendix I).

_ Vegetation on-site consisted only of grass and common

™ weeds. Off-site, crops are grown on farm land immediately

I north and west of the site. Since the possibility of

contamination exists here, crop samples were collected where

I indicated by surface measurements. These samples were

• dried, crushed and counted as described above.

(C) Measurements of Subsurface Radioactivity

Since it was known that most/ or all, of the

I radioactive materials at the West Lake Landfill have been

• buried, extensive subsurface monitoring and sampling was

required. The purpose of this activity was to determine the

I depth and lateral extent of subsurface contamination.

I A series of holes through and bordering the

contaminated deposits were drilled and lined with 4-inch PVC

I



casing. Each hole was then scanned with a 2" by 2" Nal(Tl)

scintillation detector and rate meter system.

Representative holes were then logged using an In

gamma measurement system consisting of an intrinsic

• germanium (IG) detector coupled to a multichannel analyzer

• (described in Appendix I) . Field analyses were then made,

both qualitatively and quantitatively, thereby eliminating

I time consuming laboratory analyses and expensive core

sampling of each hole. Measurement intervals ranged from 6"

• to 24", depending upon factors such as hole depth and

• activity. An occasional core sample was taken to verify the

in situ measurements and to confirm the presence or absence

g of non-gamma emitting nuclides such as Th-230.

• (D) Measurement of Radioactivity in Water

• Whenever possible, water samples were taken from the

bore holes and two off-site monitoring wells. Samples were

I also taken from standing water, run off water, and leachate

_ liquids. Samples were filtered, evaporated and counted for

™ gross activity, or were filtered and sealed in Marinelli

I beakers for gamma spectroscopic analysis.

• (E) Measurement of Airborne Radioactivity

• Measurements were made to determine if the material

buried on-site is a source of airborne radioactivity. The

I isotopes of concern are Ra-226, Ra-224 and/or Ra-223 , which



emanation of radon from the soil, and movement of radon and

daughters off-site.

These measurements may be used to determine Rn flux

emanation as a source term for off-site dose calculations,

or as an indication of the presence of radium at or below

the surface. Additional on-site Rn daughter measurements

were made to perform working level (WL) determinations.

I
Radon flux measurements which are to be related to

I off-site dose calculations were of no value for Rn-219, due

to its very short (4 sec) half-life. Therefore, only its

• long-lived daughters are of concern for off-site exposures.

• In addition, if the parent (Ra-223) is not within a few

millimeters of the surface, Rn-219 is not likely to emanate

J into the atmosphere [5] .

• Due to these considerations, only Rn-222 and Rn-220

fluxes were measured. The principal measurement technique

• was collection of a filtered gas sample from an accumulator

• and subsequent counting in a radon gas analyzer (described

in Appendix 1) . Sequential alpha counting, starting

I immediately after sampling, allowed separation of Rn-222

from Rn-220 (if present) . Repetitive samples were taken

• from several locations during the survey period in an effort

• to evaluate the effect of fluctuations between individual

measurements, due to varying meteorological and soil

_

•

conditions. A second method using charcoal canisters was

also employed as a check on the accumulator technique.

9
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The presence of Rn-219 was determined by detection of

its daughters deposited on high volume particulate sample

filters, using gamma spectroscopy. Total Rn daughter levels

were also estimated by gross alpha activity on particulate

filters. From this, a total working level (WL)

determination was made.
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• IV. SURVEY RESULTS

(A) External Radiation Levels

Two areas of elevated external radiation levels have

| been identified by this survey. ! Figure 3 shows the two

• areas as they existed in November, 1980, at the time of the

preliminary RMC site survey. As can be seen, both areas

I contained locations where levels exceeded 100 uR/hr at 1

meter, and in Area 2, gamma levels as high as 3-4 mR/hr were

| detected. The total areas exceeding 20 uR/hr were about 3

• acres in Area 1 and 9 acres in Area 2.

External gamma levels measured in May and July of 1981

^ are shown in Figure 4. These levels had decreased

• significantly, especially in Area 1, due to continuing

activities at the landfill. In both cases, contaminated

I areas were covered with additional fill material. RMC

_ estimates that about 4 feet of sanitary fill was added to

™ the entire area denoted as Area 1, and that an equal amount

• of construction fill was added to most of Area 2. As a

result, only a small region of a few hundred square meters

I in Area 1 exceeds 20 uR/hr. In Area 2, the total area

M exceeding 20 uR/hr decreased by about 10%, and the highest

levels are now about 1600 uR/hr, near the Shuman building.

• Both areas were marked off in a 10 m by 10 m grid, based

• on a north-south line erected from a boundary marker, as

laid out by a surveying team, as a reference line. Grid

i
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designations are shown in Figures 5 and 6. At each grid

point, external gamma levels at 1 m, and beta-gamma count

rates at 1 cm, were measured. Results of these measurements

are given in Tables 1 and 2.

Beta-gamma measurements at 1 cm from the surface are

given in count rates, rather than dose rates, due to the

difficulty in measuring beta dose rates accurately with end

window G-M tubes. Large differences between open- and

closed-window readings indicate the possibility of surface

contamination. Little surface contamination was found in

Area 1, as would be expected due to fresh land fill cover

over nearly the entire area.

Several isolated spots of surface contamination in Area

2 were indicated by beta-gamma measurements, and later

confirmed by surface soil sampling. These spots are

generally located near the northwest edge of Area 2, which

includes the berm that bounds the landfill at that point.

Some erosion and run-off is evident along the top of the

fill, apparently uncovering deposits of radioactive material

in the process. Thus far, fresh construction fill has not

been added here, due to the inaccessibility of these spots.

A second region of surface contamination is found just

north of the Shuman building. It is not clear'why material

appears on the surface here, except that it is possible that

some digging or excavation has occurred here in the past.
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(B) Surface Soil Analyses

• A total of 61 surface soil samples were gathered and

analyzed on-site for gamma activity. Samples were normally

| stored 10 to 14 days to allow ingrowth of radium daughters.

_ Concentrations of U-238, Ra-226 (from PB-214 and Bi-214) ,

™ Ra-223, Pb-211 and Pb-212 were determined for each sample.

• Locations of surface soil samples are shown in Figures 7 and

8, and the results in Table 3.

In all soil samples nothing other than uranium and/or

I thorium decay chain nuclides and K-40 was detected. Off-site

background samples were on the order of 2 pCi/g for Ra-226.

• On-site samples ranged from about 1 to 21,000 pCi/g Ra-226,

• and from less than 10 to 2,100 pCi/g U-238. In those cases

where elevated levels of Ra-226 were detected, the

• concentrations of U-238 were generally anywhere from a

factor of 2 to 10 lower. In cases of elevated sample

• activity, daughter products of both U-238 and U-235 were

• found.

_ In general, surface activity was limited to Area 2, as

indicated by the surface beta-gamma measurements. Only two

I small regions in Area 1 showed contamination, both located

near the access road across from the site offices.

I
In addition to on-site gamma analyses, a set of 12

_
samples were submitted to the RMC radiochemical laboratories

for thorium and uranium radiochemical determinations. The
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I
I results of these measurements are shown.in Tail* 4. They

show that all samples contain high levels of Th-130. The

I ratio of Th-230 to Ra-226 (Bi-214) is about 20, which

• indicates an "enrichment" of thorium in these residues, as

discussed in Section V.

• (C) Subsurface Soil Analysis

I Subsurface contamination was assessed by extensive

• "logging" of holes drilled through the landfill £- locations

known or thought to contain radioactive materials. Several

I holes were drilled in areas known to contain cor.t=aination,

then additional holes were drilled outward in all directions

I until no further contamination was encountered. A total of

• 43 holes were drilled, (11 in Area 1 and 32 in Area 2) ,

including 2 off-site water monitoring wells. All holes were

I drilled with a 6-inch auger and lined with 4-inch PVC

casing. The location of these auger holes i= shown in

• Figures 9 and 10.

| Each hole was scanned with a 2-inch by 2-inch Nal(Tl)

— detector and rate meter system for an initial indication of

the location of subsurface contamination. Based on the

I initial scans, certain holes were selected for detailed

gamma logging using the IG detector and MCA. A total of 19

I holes were logged in this manner.

| The results of the Nal(Tl) counts and IG analyses are

_ shown in Table 5. Concentrations of Bi-214, as determined

1 A
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by the IG system, ranged from less than 1 to 19,000 pCi/g.

I For those holes where both Nal(Tl) and IG counts were made,

a good correlation between gross Nal(Tl) counts and Ra-226

™ concentrations, as determined by in situ analysis of the

• daughter Bi-214 by the ZG system, was found. Figure 11 is a

plot of Nal(Tl) count rate versus IG determination of

I Ra-226, and shows a nearly linear relationship between the

two at concentrations near the action criteria. The

• conclusion is that the Nal(Tl) data is a good estimation of

• the Ra-226 concentration in soil, so long as the

radionuclide mix is reasonably constant. In the case of

J West Lake Landfill, this has been shown to be the case.

I It was determined that the subsurface deposits extended

beyond areas where surface radiation measurements exceeded

I action criteria. Figures 12 and 13 show the approximate

• area of subsurface contamination versus the area of elevated

surface radiation levels. The total difference in areas is

I on the order of 5 acres.

• The variations of contamination with depth are shown in

Figure 14. As can be seen, the surface elevations vary by

| about 20 feet, with the highest elevations at locations of

• fresh fill. Contamination (> 5 pCi/g Ra-226) is found to

extend from the surface, in several areas, to a depth of

I about 20 feet below surface, in two cases. In general, the

subsurface contamination appears to be a continuous single

I layer, ranging from two to fifteen feet thick, located

I



I
between elevations of 455 feet and 480 feet and covering

I 16 acres total area.

• In Figures 15-19, -representations of the subsurface

deposits are provided based on auger hole measurements.

| These representations are consistent with the operating

_ history of the site, which suggests that the contaminated

material was moved onto the site within a few days' time,

• and spread as cover over fill material. Thus, one would

expect a fairly continuous, thin layer of contamination, as

| indicated by survey results.

I (D) Water Analyses

I A total of 37 water samples were taken during this

survey, 4 in the fall of 1980, and the remainder in the

I spring and summer of 1981. Results of water analyses are

• shown in Table 6.

None of the sample alpha activities exceeded the MFC for

™ Ra-226 (the most restrictive nuclide present) in water for

• unrestricted areas. Only one sample exceeded the EPA gross

alpha activity guidelines for drinking water and that was a

| sample of standing water near the Shuman building. Several

_ samples, including all the leachate treatment plant samples,

™ exceeded the EPA gross beta drinking water standards.

• Subsequent isotopic analyses indicated that all the beta

activity can be attributed to K-40. None of the off-site

I samples exceeded either EPA standard.
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(E) Airborne Radioactivity Analyses

Both gaseous and particulate airborne radioactivity

I were sampled and analyzed during this study. Since it was

M known that the buried material consisted partially or

totally of uranium ore residues, the sampling program

I concentrated on measuring radon and daughters in the air.

Two methods were used: the first was a scintillation flask

| method for radon gas and the second was analysis of filter

M paper activity for particulate daughters.

A series of grab samples using the accumulator method

• (described in Appendix I) were taken between May and August

• of 1981.. A total of 111 samples from 32 locations were

collected. Results can be found in Table 7. Radon flux

• levels ranged from 0.2 pCi/sq.m-s in low background areas to

868 pCi/sq.m-s in areas of surface contamination.

At three locations, repetitive measurements were made

I over a period of two months. These results are plotted in

• Figure 20. As can be seen, significant fluctuations were

observed at two locations. The fact that these fluctuations

I were real and not measurement artifacts was later confirmed

by duplicate charcoal canister samples, as described below.

A total of 35 charcoal canister samples were gathered

| at 19 locations over a three month period. The results are

_ listed in Table 8, and show levels ranging from 0.3

pCi/sq.m-s to 613 pCi/sq.m-s. On 24 different occasions,

I



I
the charcoal canisters and accumulator were placed in

I essentially the same locations, at the same time, for

duplicate sampling. The results of this side-by-side study

• are presented in Table 9, and show generally good

• correlation between the two methods.

_ A set of 10 minute high volume particulate air samples

• were taken to determine both short-lived radon daughter

• concentrations and long-lived gross alpha activity. Sample

results are shown in Table 10. The highest levels were

I detected in November, 1980, near and inside the Shuman

• building. Only these two samples exceed MFC for radon

daughters for unrestricted areas.

• In addition to the routine 10 minute samples, five 20

• minute high volume air samples were taken and counted

immediately on the IG gamma spectroscopy system. The

I purpose of these analyses was to detect the presence of

_ Rn-219 daughters. All samples were taken near surface

• contamination and are listed in Table 11. In addition to

• Rn-222 daughter gamma activities, Rn-219 daughters were

detected by measuring the low abundance gamma rays of

| Pb-211. Concentrations of Rn-219 daughters ranged from

_ 6E-11 uCi/cc to 9E-10 uCi/cc.

(F) Vegetation Analysis

Vegetation samples included weed samples from on-site

| locations and farm crop samples (winter wheat) from the
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_ northwest boundary of the landfill. This location was

™ chosen due to possible run off from the fill into the farm

• field. No elevated activities were found in these samples.

• (G) Non-Radiological Analysis

_ Six composite samples were submitted to the RMC

™ Environmental Chemistry Laboratory for priority pollutant

• analysis. Five samples were taken from auger holes (one

from Area 1 and four from Area 2) and the sixth from the

I West Lake leachate treatment plant sludge. The results,

_ shown in Table 12, indicate a significant presence of

organic solvents in Area 2 samples. The results of the

I leachate sludge analysis were not as high as any of the soil

samples.

I
A chemical analysis of radioactive material from both

I areas was also performed by RMC labs and reported in Table

13. Results show elevated levels of barium and lead in most

I

cases.

(H) Background Measurements and Remedial Action Criteria

| Various off-site locations were selected for reference

_ background measurements. The results of these measurements

™ are summarized in Table 14, and can be compared with the

• established NRC target criteria for remedial action, for

this project, shown in Table 15.i
i
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V. CONCLUSIONS

Based on survey results, it is evident that the West

I Lake Landfill contains two areas of surface and/or

subsurface contamination. These deposits yield detectable

I external radiation levels in both areas. However, only an

• area of less than 0.1 acre in Area 1 exceeds 20 uR/hr,

while about 8 acres in Area 2 exceeds the 20 uR/hr criteria.

I The highest reading detected in the most recent survey was

1.6 mR/hr in Area 2, near the Shuman Building.

Analyses of soil samples from both areas, as well as

| in situ measurements, show that the contaminants present at

_ West Lake consist of uranium and uranium daughters.

Chemical analyses reveal high concentrations of barium and

I sulfates in the radioactive deposits. These results tend to

confirm the reports that this contaminated material is

| uranium and uranium ore, contained in leached barium sulfate

• residues, and presumably transferred from the Latty Avenue

Site in Hazelwood, Missouri.

• Analysis of soils also shows a high Th-230 to Ra-226

• ratio. Since the target criteria for Ra-226 is the most

restrictive of those contaminants present, it has been

J assumed that Ra-226 would be the controlling radionuclide

_ for remedial action determinations. However, since Th-230

• levels may be from 5 to 50 times higher than Ra-226

• concentrations, this assumption may be erroneous. it is

likplv f-ha«- K;~V, i.--^: -* ..,._... - -



separation of both uranium and radium from the ores, thus

"depleting" the ores of uranium and radium, or, "enriching"

the residues in thorium. This "enrichment" would also be

evident in the U-235 chain, despite the short half-lives of

Th-227 and Th-231, since the long-lived Pa-231 would remain

in the residues. The concentrations of Pa-231, inferred from

• Ra-223 determinations, are also shown to be high.

I Auger hole measurements show that nearly all the

contamination present is located below the landfill

| surface,although a few locations near the northwest berm in

• Area 2 show surface, or near surface, deposits. These

deposits range from 2 to 15 feet in thickness, and appear to

I form a contiguous layer covering an area of about 14 acres

(68,000 sq.yd.) in Area 2 and about 2 acres (10,000

I sq.yd.)in Area 1. If an average thickness of 2 yards is

• assumed, the estimated total volume is 150,000 cu.yd., which

corresponds to roughly 170,000 tons of soil. This implies

I that if the source of contamination was the Latty Avenue

material, the original volume of 40,000 tons has been

• diluted by a factor of about 4, which is not unexpected,

• with the continual movement and spreading of materials

during fill operations.

As discussed previously, the auger hole measurements

I detected deposits exceeding 5 pCi/g Ra-226 within a few feet

of the surface, in areas where surface external radiation

• levels were indistinguishable from normal background levels.

I



These results confirm suspected difficulties in detecting

buried materials with surface measurements, even when using

relatively sensitive portable survey instruments.

At no time has radioactivity in off-site water samples

been above any applicable guidelines. These results

| indicate that the buried ore residues are probably not

• soluble and are not moving off-site via ground water. On-

site samples have shown some gross beta activity above EPA

I drinking water guidelines (attributable to K-40); however,

gross alpha and Ra-226 levels are within limits. The

I absence of significant contamination in the leachate liquid

m or sludge is consistent with the implication that the buried

material is not moving through the landfill.

• As would be expected, radon flux emanation rates were

• highest at locations of surface, or near surface,

contamination. At locations where the material is covered

I by several feet of fill, flux levels are near background

— rates.

Particulate air samples established indicated the

I presence of Rn-222 and Rn-219 daughters near the locations

• of surface deposits. However, concentrations are very low,

and do not exceed allowable levels for unrestricted areas,

I except in one location. In general, cover of a few feet of

fill reduces airborne concentrations to near background

I levels.

I
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The fact that West Lake is an active landfill presents

| several serious problems for performing radiological

_ assessments and remedial actions. In the first place, as
Im the landfill conditions change, so do the surface

• radiological characteristics. These changes were evident in

the reduction of radiation levels in Area 1 between November

I 1980, and May 1981. It is possible that future landfill

— activities will obscure all detectable surface radiation

™ levels at the site.

I

I

I

I

I

I

I

I

I

I

I
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Figure 3. External garnna radiation levels, November 1980.
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Figure 4. External gamma radiation levels, May, 1981
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Figure 8. Location of surface soil samples, Area 2.
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Figure 12. Location of subsurface contamination and surface radiation levels, Area 1
The shaded area shows a lateral contour for 5pCi/g Ra-226, regardless of
depth. The cross hatched area shows the surface locations which exceed
20uR/hr at 1 meter.
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Figure 13. Location of subsurface contamination and surface radiation level, Area 2.
The shaded area shows a lateral contour for 5pCi/g Ra-226, regardless of
depth. The cross hatched area shows the surface location which exceeds
20uR/hr at 1 meter.
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Figure 15. Cross section A-A (from Figure 9) showing subsurface deposits in Area 1.
The blackened areas indicate the estimated extent of contamination exceed-
ing 5pCi/g Ra-226, based on surface and auger hole measurements.
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Figure 16. Cross section B-B (from Figure 9) showing subsurface deposits in Area 1.
The blackened areas indicate the estimated extent of contamination exceed-
ing 5pCi/g Ra-226, based on surface and auger hole measurements.
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I
I
I
I
I
I
I
I
I

Table 1, cont.

Grid
Location

MOOL
NOOL
OOOL
FOOM
GOOM
HOOM
IOOM
JOOM
KOOM
LOOM
MOOM
NOOM
OOOM
FOON
GOON
BOON
IOON
JOON
KOON
LOON
MOON
GOOD
HOOO
1000
JOOO
KOOO

Nal
Count Rate
(c/min)

1100
1000
900
900

1100
1000
1000
800

1000
1100
1000
1000
1000
900

1000
1100
900
900
800
900

1100
1000
1100
1000
1200
1000

Exposure
Rate
(UR/hr)

10
10
9
7
10
10
10
8

10
10
10
10
10
9

10
10
9
9
8
9

10
10
10
10
11
10

Beta-Gamma Count
Rate w/window

(c/min)

30
50
20
30
20
30
40
30
40
40
30
30
30
30
30
30
40
40
40
40
30
40
20
20
30
40

Beta-Gamma Count
Rate w/o window

(c/min)

40
40
40
40
30
40
50
40
40
30
30
50
40
50
30
30
30
50
60
30
30
60
30
30
40
50
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Table 2

1
1
1

1
1

1

1
1

1
1

1

Grid
Location

BOOF
CODE
COOP
COOG
DOOB
DOOC
DOOD
DOOE
DOOF
DOOG
DOOH
DOOI
DOOJ
EOOA
EOOB
EOOC
EOOD
EOOE
EOOF
EOOG
EOOH
EOOI
EOOJ
FOOA
FOOB
FOOC
FOOD
FOOE
FOOF
FOOG
FOOH
FOOI
FOOJ
GOOA
GOOB
GOOC
GOOD
GOOE
GOOF
GOOG
GOOH
GOOI
GOOJ
HOOA

Count Ra

Nal
Count Rate
(c/min)

600
600
600
700
800
800
700
500
600
700
800
700

1100
500
800
800
700
700
500
500
800
700
900
800
900
800
900

1000
500
800
700
800
800
800
900
800
900
700

1000
1000
800
800
800
800

tes at Gr

Exposure
Rate
(uR/hr)

10
10
10
11
12
12
11
9

10
11
12
11
15
9

12
12
11
11
9
9

12
11
13
12
13
12
13
14
9
12
11
12
12
12
13
12
13
11
14
14
12
12
12
12

Gamma Radiation Levels and Beta-Gamma
Locations in Area 2

Beta-Gamma Count
Rate w/window

(c/min)

40
20
20
30

20
20
20
30
50
30
30

30
20
30
30
30
30

40
30
30
30
40
50
30
30

30
40
30
30
40
30
30
20

Beta-Gamma Count
Rate w/o window

(c/min)

40
20
30
40

40
20
20
50
50
50
40

30
20
30
40
30
30

40
30
40
30
40
50
40
30

40
40
40
40
40
40
30
40
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I
I
I
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Table 2, cont.

Grid
Location

HOOB
HOOC
HOOD
HOOE
HOOF
HOOG
HOOH
HOOI
HOOJ
HOOK
HOOL
IOOA
IOOB
IOOC
IOOD
IOOE
IOOF
IOOG
IOOH
1001
IOOJ
IOOK
IDOL
JOOA
JOOB
JOOC
JOOD
JOOE
JOOF
JOOG
JOOH
JOOI
JOOJ
JOOK
JOOL
KOOB
KOOC
ROOD
KOOE
KOOF
KOOG
KOOH
KOOI
KOOJ
KOOK
KOOL
LOOB

Nal
Count Rate
(c/min)

800
800
1000
900
800
800
700
600
900
800
800
900

1000
1000
900
800
800
900
800
600
900
900

1100
900
800
900

1000
900
1200
1000
800
600
900
900
600

1000
1100
1200
1100
2000
1400
1000
1000
800
800
800

1000

Exposure
Rate
(uR/hr)

12
12
14
13
12
12
11
10
13
12
12
13
14
14
13
12
12
13
12
10
13
13
15
13
12
13
14
13
16
14
12
10
13
13
10
14
15
16
15
23
18
14
14
12
12
12
14

Beta-Gamma Count
Rate w/window

(c/min)

30
30
40
30
30
30
30
30
40
30

30
40
40
20
30
30
40
40
40
40

30
40
30
40
40
40
30
40
30

40
40
30
40
40
40
20
30
20

Beta-Gamma Count
Rate w/o window

(c/min)

30
40
40
30
40
30
30
30
60
50

30
40
40
40
40
30
40
40
60
80

50
40
40
40
40
50
30
40
30

50
60
40
40
40
60
30
30
40
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II
1
1
1
I I

1

1
1̂B I
1

1
J

••!!
•
•

1

1
1

1

|

1

f

Table 2,

Grid
Location

LOOC
LOOD
LOOE
LOOF

* LOOG
LOOH
LOOI
LOOJ
LOOK
LOOL

* L73E
MOOB
MOOC
MOOD
MODE
MOOF
MOOG
HOOH
MOOI
MOOJ
MOOK
MOOL
NOOB
NOOC
NOOD
NOOE
NOOF
NOOG
NOOH
NOOI
MOOJ
NOOK
NOOL
OOOC
OOOD
OOOE
OOOF
OOOG
OOOH
0001

* OOOJ
OOOK
OOOL
POOD
POOE
POOF
POOG

cont.

Nal
Count Rate
(c/min)

1100
1800
2600
2500

>50000
7000
2300
1300
2100
700

>50000
1100
1500
1900
3700
8000
3600
5000
7000
1800
900
900

1200
1300
1600
2000
3300
1000
1000
47000
2300
1000
900
1200
1100
1400
1400
900
1000
900

>50000
1500
600
1100
1200
1000
1000

Exposure
Rate
(uR/hr)

15
21
27
27

640
55
25
17
24
11
400
15
19
22
35
60
35
44
55
21
13
13
16
17
20
23
32
14
14
210
25
14
13
16
15
18
18
13
14
13
840
19
10
15
16
14
14

Beta-Gamma Count
Rate w/window

(c/min)

50
40
940

2100
70
140
40
50
40

80
80
50
40
80
60
30
30

30
40
680
30
40
30

50
40
40
20

4800
50
20

40
30

Beta-Gamma Count
Rate w/o window

(c/min)

50
40

1000
2200
120
140
80
50
60

80
90
50
50
90
70
40
60

40
50

1020
30
50
50

60
40
50
40

5200
50
20

60
50
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1
1
1
••

1

1

1
1

1
1

1

1•
1

Table 2,

Grid
Location

POOH
POOI
POOJ
POOK
POOL
POOH
POON
QOOE
QOOF
QOOG
QOOH
QOOI
QOOJ
QOOK
QOOL
QOOM
QOON
ROOF
ROOG
ROOH
ROOI
ROOJ
ROOK
ROOL
ROOM
ROON
ROOO
SOOG
SOOH
SOOI
SOOJ
SOOK
SOOL
SOOM
SOON
SOOO
'SOOP
TOOG
TOOH
TOOI
TOOJ
TOOK
TOOL
TOOM
TOON
TOOO
TOOP

cont.

Nal
Count Rate
(c/rain)

1100
1000
1000
20000
3300
500
500
1000
900

1000
1000
800
800
800

1200
1300
600

1000
900
900

1000
800
900

1000
700
700
600
800
900
900
1000
900
1200
6000
500
2300
800
800

1100
1000
900
1000
1000
1600
2500
3100
16000

Exposure
Rate
(uR/hr)

14
14
14

115
32
9
9

14
13
14
14
12
12
12
16
17
10
14
13
13
14
12
13
14
11
11
10
12
13
13
14
13
16
48
9

25
12
12
15
14
13
14
14
20
27
31
98

Beta-Gamma Count
Rate w/window

(c/rain)

30
50
400
240
130

30
30
30
30
30
40
70
20

40
30
40
40
60
40
40
20

30
40
50
40
40
80
30
90
30

30
30
40
60
180
70
600

Beta-Gamma Count
Rate w/o window

(c/min)

50
60
50

300
130

40
40
60
40
40
40
70
40

40
30
40
40
60
40
50
30

60
50
60
40
40
80
30
90
40

50
40
40
70
200
70
700

50



Table 2, cont.

m̂
\
k

^i

i

i

i
i

i

i
i

Grid
Location

TOOQ
TOOR
TOOS
UOOH
UOOI
UOOJ
UOOK
UOOL
DOOM
UOON
UOOO

* UOOP
UOOQ
UOOR
UOOS
VOOJ
VOOK
VOOL
VOOM
VOON
VOOO
VOOP
VOOQ
VOOR
VOOS
WO OK
WOOL
WOOM
WOON
WOOO
WOOP
WOOQ
WOOR
WOOS
XOOK
XOOL
XOOM
XOON
XOOO
XOOP
XOOQ

* XOOR
XOOS
YOOI
YOOJ
YOOK
YOOL

Nal
Count Rate
(c/min)

1500
500
700
700
900
800
700
900
1000
2800
3500

>50000
35000
1500
1000
800
900
1000
900
900

13000
4700
12000
5000
700
800
800
800
900

1000
2100
40000
20000
1100
900
1100
1100
1000
1100
4000
12000
>50000
1500
1000
1300
1600
1600

Exposure
Rate
(uR/hr)

19
9.

11
11
13
12
11
13
14
29
34
450
170
19
14
12
13
14
13
13
85
42
80
44
11
12
12
12
13
14
120
190
115
15
13
15
15
14
15
37
80

740
19
14
17
20
20

Beta-Gamma Count
Rate w/window

(c/min)

30
30

40
50
40
100
20

1300
400
40

40
50
40
40
500
70
170
100

30
30
40
50
600
900
140

40
40
30
120
300
1900

Beta-Gamma Count
Rate w/o window

(c/min)

40
40

50
50
50
140
80

1500
720
40

40
50
40
40

500
70
190
100

30
30
50
50
800

1100
170

40
40
50
160
400
2000
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1
1
1

1

1
1
l̂ B

1

1

I

1

1

Table 2,

Grid
Location

YOOM
YOON
YOOO
YOOP
YOOQ
YOOR
YOOS
ZOOI
ZOOJ
ZOOK
ZOOL
ZOOM
ZOON
ZOOO
ZOOP
ZOOQ
ZOOR
ZOOS
aOOl
aOOJ
aOOK
aOOL
aOOM
aOON
aOOO
aOOP
aOOQ
aOOR
aOOS
bOOI
bOOJ
bOOP
bOOQ
bOOR
bOOS
cOON
cOOO
cOOP
cOOQ
cOOR
cOOS
dOOO
dOOP
dOOQ
dOOR
dOOS
dOOT

cont.

Nal
Count Rate
(c/min)

1100
3000
1700
2100
9000

40000
3600
800

1000
1800
3200
3700
5000
3300
1900
2400
12000
2600
900
900
1300
1800
1900
1200
1300
1000
2200
2300
2600
900
900
800
700
2400
2400
700
700
1000
1300
1900
1800
1400

2000
2000
900

Exposure
Rate
(uR/hr)

15
30
20
24
66
190
35
10
14
21
32
35
44
32
22
26
80
27
13
13
17
21
22
16
17
14
24
25
27
13
13
12
11
26
26
11
11
14
17
22
21
18

23
23
13

Beta-Gamma Count
Rate w/window

(c/min)

40
30
40
40
200

1000

40
40
70
80

120
110
80
50
50

300

40
20
50
60
120
90
40
20
60
70

40
30
60

40
50
60
50

40
30
30
60

Beta-Gamma Count
Rate w/o window

(c/min)

40
50
50
60
280

1400

40
50
90
80

150
130
120
60
60

380

50
40
90
80

140
100
40
30
60
100

50
70
90

40
50
80
80

60
50
60
70
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Table 2, cont.

T

I
T

1

1

1

1•
1

1
1

Grid
Location

dOOU
dOOV
dOOW
dOOX
eOOL
eOOO
e950
eOOP
e95Q
e95R
e95S
e95T
e95U
e95V
e95W
e95X
e95Y
e95Z
eOOa
fOOK
fOOL
fOOO
f57Q
fOOR
fOOS
fOOT
fOOU
fOOV
fOOW
fOOX
fOOY
fOOZ
fOOa
fOOM
gOOK
gOOL
gOOM
gOOO
gOOP
gOOQ
gOOR
gOOS
gOOT
gOOU
gOOV
gOOW
gOOX

Nal
Count Rate
(c/min)

1800
2200
2500
700
600
1700
1000

-1000
1300
1800
2500
3500
3400
4000
3000
1500
1700
2300
600
700

1100
3400
2700
2700
4500
6000
50000 .
6000
6000
1500
1000
1000

-700
600
600
2000
2000
3300

21000
8000
6000
15000
11000
7000
2500

Exposure
Rate
(uR/hr)

21
24
27
11
10
14
14

—14
17
21
27
34
33
37
30
19
20
25
10
11
15
33
28
28
41
50
230
50
50
19
14
14

—11
10
10
23
23
32
120
62
50
95
77
56
27

Beta-Gamma Count
R ate w/window

(c/min)

50
100
30
70

70
40
40

100
120
100
50
70
90
60
50
40

60

1060
120
100
50
40
30
60
50
80
60
80
50
70
300

180
110
50

Beta-Gamma Count
Rate w/o window

(c/min)

50
100
30
70

100
40
80

100
140
100
60
80

100
60
80
60

60

1080
140
100
60
40
50
60
50
90
90

110
90

100
420

260
140
60
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Table 2, cont.

Grid
Location

gOOY
gOOZ
gOOa
hOOK
hOOL
hOOM
hOON
hOOO
hOOP

* hOOQ
hOOR
hOOS
hOOT
hOOU
hOOV
hOOW
hOOX
hOOY
hOOZ
hOOa
h72P
iOOK
iOOL
iOOM
iOON
iOOO

* iOOP
* iOOQ

iOOR
iOOS
iOOT
iOOU
iOOV
iOOW
iOOX
iOOY
JOOK
JOOL
JOOM
JOON
JOOO
JOOP
JOOQ
JOOR
JOOS
JOOT
joou

Nal
Count Rate
(c/min)

2200
1500
1000
700
800
900
1000
3100
17000

>50000
27000
45000
4000
6500
10000
3800
1000
1800
700
700
-

800
900
1700
8000
36000
>50000
>50000
30000

800
1600
3000
2200
1400
1000
1500
800
900
2000
6000
10000
20000
16000
21000
1900
1200
1000

Exposure
Rate
(uR/hr)

24
19
14
11
12
13
14
31
105

1050
140
205
37
52
72
36
14
21
11
11

—12
13
20
60
175
1600
1170
155
60
20
30
24
18
14
19
12
13
23
49
70
115
98

120
22
16
14

Beta-Gamma Count
Rate w/window

(c/min)

90
50
30
30
70
70

70
180
4200
560
900
150
170
240
200
60
50
20
40

8000
40
60
90
110
1000
7200
2800
900
180
40

130

40
40
70
60
60
90
130
130
400
410
560
70
50
60

54

Beta-Gamma Count
Rate w/o window

(c/min)

120
70
30
30
70
80

70
280
4200
660
1080
150
190
250
300
80
50
30
40

9400
50
60
110
110
1100
8400
3600
1120
300
40

180

60
60
70
60
80
90
160
180
420
500
700
90
60
60
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1
1
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1

1

1

1

1

Table 2, cont.

Nal Exposure
Grid

Location

jOOV
jOOW
jOOX
jOOY
kOOL
kOOM
kOON
kOOO
kOOP
kOOQ
kOOR
kOOS
kOOT
kOOU
kOOV
kOOW
kOOX
kOOY
100L
100M
100N
1000
100P
100Q
100R
100S
100T
100U
100V
mOOO
mOOP
mOOQ
mOOR
mOOS

* Reading

Count Rate
(c/min)

1800
1200
1000
1100
1000
1100
1000
1000
1100
1400
7500
1100
1100
1700
1700
700
700

1000
900
900
800
900
700
900
800

1200
1200
1100
900
800
700
700
900

1000

>50,000 on Nal

Rate
(uR/hr)

21
16
14
15
14
15
14
14
15
18
58
15
15
20
20
11
11
14
13
13
12
13
11
13
12
16
16
15
13
12
11
11
13
14

, reading

Beta-Gamma Count
Rate w/window

(c/min)

70
70
50
60
70
90
60
70
80
40
140
50
30
60
50
40
40
40
70
70
70
80
60
50
40
40
60
60
30
80
60
40
30
40

was made with end

Beta-Gamma Count
Rate w/o window

(c/min)

70
80
50
60
70
110
90
90

110
40

180
50
50
60
60
40
50
50
70
80
70
90
70
50
40
50
70
80
40
80
60
40
50
40

window GM
tube with beta shield.

1

1

1

1 55



Table 3

Surface Soil Sample Radionuclide Concentrations
(pCi/g), by Gamma Analysis

Location Sample

GOOC
iOOQ
Z O O N
OOOJ
OOOG
NOOI
MOOE
FOOC
SOOK
iOOP
SOOL
hOOQ
SPEC
iOOP
SPEC
ZOOO
SPEC
N O O I
SPEC
POO I
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
iOOP
JOOG
M O O H
K O O F
cnrT"

Area 2, Berm
Area 2, Near Shuman Bid
Area 2, Road Surface
Area 2, Near Berm
Area 2, Near Berm
Area 2, Near Berm
Area 2, Berm
Area 2, Berm
Area 2, Near Gravel Pile
Area 2, Near Shuman Bldg
Area 2, Near Gravel Pile
Area 2, Near Shuman Bldg
Off-s i te Bkg Earth City
Area 2, Duplicate
Off-s i te Bkg Earth City
Area 2, Road Surface
Leachate Treatment Sludge
Area 2, Near Berm
Area 1, Base 6 Near Road
Area 2, Near Berm
Area 1, Base 7 Near Road
Leachate Treatment Sludge
Area 1, Base 6 Near Road
Area 1, Base 5 Brown Soil
Area 1, Base 5 Black Soil
Off-s i te Bkg Taussig Road
Area 1, Base 5 White Soil
Area 2, Duplicate
Area 1, Hot Spot
Area 1, Low Level Area
Area 1
ftroa 1 Fact- norm

K-40

2.4E1

2.1 El

1.3E1
1.4E1
3.2E1

2.8E1

2.6E1

1.9E1

1.7E1

3.2E1

2.2E1
2.0E1
0 AVI

U-238

3.0E2
4 .4E1
5.7E2

5.5E2

8.3E2

1.5E2

6 . 4 E 2

2.8E1

7.6E2
6.5E2
l . O E O
3.7E1

6.5E2
3.9E2
3.1E2

2.1E3
6 .2E2
3.4E1

Ra-226

2.1EO
8.6E2
6.0E2
2.3E3
1.0E1
2.0E3
3.9E1
1.7EO
3 .9EO
4.0E3
2.5EO
3.0E1
2.5EO
2.7E3
2.7EO
5.2E1
6.9EO
7.1E3
2 .4E3
7 .0EO
2.7E2
2.3EO
2.7E3
1.1E3
6.8E2
2.5EO
2.1E4
3.5E3
9.7E1
2 . 7 E O
3.7EO
•> firn

Pb-214

2.1EO
9.6E2
6.6E2
2.5E3
1.1E1
2.0E3
4.2E1
1.9EO
3.9EO
4 . 4 E 3
2 . 4 E O
3 .4E2
2.5EO
3.0E3
2 .5EO
5.7E1
7.9EO
1.0E4
2.7E3
7.3EO
3.4E2

3.1E3
1.6E3
7.8E2
2 . 4 E O
2 .3E4
3.7E3
1.1 E2
2 . 6 E O
3.6EO
") 9RO

Bi-214

2.1EO
7.6E2
5.4E2
2.0E3
9.6EO
2.1E3
3.6EO
1.5EO

3.6E3
2.6EO
2.6E2
2.5EO
2.4E3
2.9EO
4.8E1
5.9EO
4.2E3
2.1E3
6.8EO
2.1E2
2 .3EO
2.5E3
8.2E2
5.8E2
2.6EO
1.9E4
3.2E3
8. 3 El
2.8EO
3.BEO
•) QPO

Ra-223

1
2
6

4

9

1

2

3

2
1

2

1
2
3

5
1
4

.6E2

.OE1

.OE2

.9E2

.6E2

.7E2

.3E3

.1E1

.2E3

.6E3

.9E1

.2E3

.8E2

.1E2

.3E3

.3E3

.3E1

Rn-219

3.1E2
2.0E1
7.8E2

7,9E2

9.6E2

1.9E2

1.2E3

3.1E1

2.0E3
1.4E3

1.1E3
3.8E2
3.2E2

5.3E3
1.3E3
4.3E1

Pb-211

3.6E2

9.6E2

8.9E2

1.5E3

1.5E2

1.1E3

3.4E1

1.8E3
1.0E3

5.8E1

9.5E2
3.7E2
3.2E2

5.0E3
1.7E3
4.6E1

Pb-212

2 .2EO

2 . 4 E O

3.0EO
2.1EO



Table 3 cont.

Location Sample K-40 U-238 Ra-226 Pb-214 Bi-214 Ra-223 Rn-219 Pb-211 Pb-212

IOOL
o n c*^1

SPEC
POOH
N62H
f\ 1 I -wU11J
» -f i »-,
L / J t*
t* /\ s\ f— ,K O O F
N62H
NOOF
JOOG
•* f f T*K 6 6 E
1001

Area
fL _, -. »Area
Area
Area_

Area
» _ . — . « *Area& „ — _Area
Area
Area
Area
Area
Area

1
f

1,
1

i
r

1,
1,
1,
,

1,

C* a e?4-

Near

Mf>a r

C i At*

Fill
Fill
Fill
Near
Fill

Road

f\f U i 1 1

Parking Lot

i HPT
3.0E1
2.5E1

3 Q PI

2.7E1

3.1E1

2

4
4

9 A P9 A

3 a pn i

3
2

— — 2

3

.9EO
4 pA

.3EO

.1EO
9 PI
1 p-»

4 pn

.1EO

.6EO

.3EO
c n. bbl

.8EO

3 .2EO
2 9 P H
5.2EO
3.4EO
A fiPT
1 0 p-i. Z C.J

5 0 pn. / CiU

3.1EO
3.0EO
3.5EO
I T PI

. / bj.

2 .6EO
2 f i p n _ _ _ _ _ ____
3.3EO
4.7EO
3 Q F1 9 OPT 0 1 PI

I n PT >l R PO A £P1

3 c pn _
3.1EO
2.1EO
1.1 EO
1 1 PI _ __ ____
3.8EO

2

1
3

•5 i p-» _
3 D po _

1
2

~ 1

1

.3EO

.8EO

.OEO

.3EO

.6EO

.5EO

.6EO



en
CO

Soil Radiochemical Analysis

Table 4

Bi-214 from Gamma Spectroscopy

Sample

Area 1 Surface (1980)

Area 1 Surface (1980)

Area 1 Borehole 1 (1980)

Area 2 Surface (1980)

Area 2 Surface (1980)

Base 5 Surface (1981)
• - . - - f

Base 6 Surface (1981)

Borehole 11 (1981)

N11J Surface (1981)

011J Surface (1981)

U-238

(All +/- 25%)

3.8

12

21

175

18

101

54

82

127

1.0

—Activity pui/gra— •
Th-230

(All +/- 25%)

82

597

188

6,095

338

178,000

46,100

29,200

27,200

52,000

Bi-214

(All +/- 25%)

2.1

25

44

1,488

9.4

19,000

2,600

1,800

2,000

3,900



Auger Hole Nal Counts and IG Analysis

Table 5

Borehole II
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations IpCi/gJ
Bi-214 U-238 Ra-223 K-40 Pb-211

en
vo

00
01
02
03
04
05
06
08
10
12
14
16
18
20
22
24
26
28
30
32
34
36

Borehole
Depth

00
01
02
03
05
07
09
11
13
i «;

>50,000
>50,000
>50,000
>50,000
>50,000

20,000
4,500
2,200
2,000
1,500
1,300

800
800
800
500
150

1,000
1,300

500
700

1,400
1,800

13
Gross Nal

>50,000
>50,000
>50,000

1,400
2,300
3,000
1,800
1,000

600
i _ a n n

1.6E1
7.5E2
2.2E4
4.0E3
1.3E3
2.4E1
3.9EO
2.3EO
2.3EO
1.9EO
1.8EO
1.3EO
1.2EO
8.1E-1
6.5E-1
2.5E-1
6.3E-1
8.7E-1
4.3E-1
1.3EO
2 .4EO
1.4EO

Ra-226

8.4E2
1.5E4
7.0E3
2.3E1
6 .2EO
4.7EO
3.5EO
1.8EO
1.7EO
A Rpn

1.6E2
6.5E2
2 . 4 E 4
3.0E3
1.2E3

3.5EO
2.3EO
2 . 4 E O
2.2EO
1.9EO
1.2EO
1.6EO
7.4E-2
4.0E-1
2.8E-1
7.2E-1
8.4E-1

l .EO
2.5EO
1.5EO

Pb-214

7.8E2
1.3E4
5.3E3
1.4E1
5.8EO
4 . 9 E O
4 .2EO
2.1EO
1.4EO
A £rn

i 7F2 1 fiF?

4 Op"l _ _ _ _ _ _ 1 l pi
1 A Ft Q TF1 — - —

4 T pn — _ — _ __

o Opn —
l f. pn
1 Tpfl —

I T pn _ ___

8 n P— 1 — _ _ __

8 7P_1

9 ft p 1 —

2
1 F— 1 -.___ _ ______

5
4 P — 1 _ ___ ____ _

8
QF_1 — ____ __ _ _

4
-lp_i ___ _ _ _ — _

1 ~\ pn __ _

2
0 pn _ ___ _„__

1
0 pn _ ___ ___.. _

Radionuclide Concentrations
Bi-214 U-238 Ra-223

3
OP1 _ _ _ _ _ _ _

2 0 t?n "\ (^ l?ft

A AFn 4 . 7 P O

8.0EO
1.1E1
1.4E1
1.3E1
1.3E1
9.7EO
1.0E1
3.3EO
1.0E1
2.5EO
1.5EO
6.3EO
1.2E1
3.0EO
6.1EO
6.1EO
1.2E1

lpci/gl
K-40

1.2E1
C.9EO
6.9EO
8.2EO
4.1EO

A ?pn

1.4E2
4.2E3
2.1E2

Pb-211

6.4E1

Pb-212

7.2E-1
8.3E-1

6.3E-1
3.9E-1
3.0E-1
3.2E-1

3.1E-1
5.7E-1
2.1E-1
4.2E-1
5.4E-1

Pb-212



Table 5, cent.

Borehole 13, cont.
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations IpCi/g)
Di-214 U-238 Ra-223 K-40 Pb-211

17
19
21
23
25
27
29

Borehole t
Depth

00
01
02
03
04
06
08
10
12
14
16
18
20
22
24
26
28
30
32
34

Borehole f
Depth

00
02
04
06

I n n n o n F — if uuu y • u tj J.
500 2.9E-1
inn *i np— iJU\J D • U D J.

700 l . O E O
600 3.3E-1
onn Q ~i P iyuu y . / c< J.

I n n n R A F i/ U U U J . 1 C. J.

4
Gross Nal U-238

>50,000 5.3E2
v c n n n n _ _ _ _ _ _

i 4 nnn _ _ _ _ _ _

2
onn _ _ _ _ _ _

1 1 nn _ _ _

1 0 n n _, Z U U
1 c ; n n ______

, t > U U
1c n n, b O O --

I A f \ r \,400
11 n n, iuo

onn

1 1 n n,100 —
1*^ n n,200
I n n n,000

•7 nn/uo
1 1 n n _

I cnn _ __

I Tnn

5
Gross Nal Ra-226

1,800 1.8EO
1,500 2.5EO
2,700 3 . 4 E O
1,600 1.7EO

1.1 EO
3.E-1
7.E-1
1.1EO
3.7E-1
1 .1EO
4.8E-1

Pb-214

1.5E2
2.1E3
1.2E2
2 .8EO
1.6EO
1.4EO
1.7EO
2.7E

1.7EO
l .OEO
8.0E-1
7.6E-1
1.1 EO
7.5E-1
4.8E-1
7.1E-1
8.7E-1
9.5E-1
1.9EO

Pb-214

2 . 9 E O
3 . 7 E O
1 .5EO

7.3E-1
9 1 F-l
2.2E-1
8.7E-1
2.9E-1
8.4E-1
6.0E-1

Radionucli
Bi-214

1.7E2
1.7E3
9. El
2.1EO
1.6EO
1 .5EO
1.9EO
2.8EO

1.6EO
1.2EO
Q C1 1. bl— 1
8 C I? 1. b L— 1
.1EO
8.1E-1
4 O c« 1. _ fc.— 1
7 1 C1 1. ^L— i
9.9E-1
9.5E-1
2 . 2 E O

Radionucl
Bi-214

1.7EO
2 . 0 E O
3.1EO
1 .9EO

de Concentrations 1
Ra-226 Ra-223

1.3E2 9.5E1
2.5E3 9.8E2
1

«i P7 _ _ _ _ _ _

3 t; i?n _ _ _ _ _ _

1 C pfl

1.2EO 8.6E-1
1.5EO 9.0E-1
2.5EO 8.3E-1

I n i?n i n p i. / LU / .U L J.
8

A P_ 1 _ ___

6 C C> 1 __

1 1 rn _. 1 bU —
7 n i? i __ __ —

5 A n> i _ __, 4 b — 1
, U b — 1 —

7
R P 1 _ _ _ _ _

9 cp 1

1
C pn _ _ _ _ _ _

ide Concentrations
U-238 Ra-223

3 A Ffl

6 . 4 E O
2 . 2 E O
2.0EO
6.3EO

6.5EO
7.6EO

IpCi/g]
K-40

3.6EO
3.8EO
3.6EO
4.1EO
7.1EO
9.3EO

7.0EO

8.5EO

7.7EO
1.6E-1
6.6EO

1.4E1
1.5E1
1.3E1

IpCi/g]
K-40

6.3EO
4 . 0 E O
4 . 4 E O
1.1 El

Pb-211

9.9E1
1.2E3

3.8EO

Pb-211

Pb-212

4.4E-1

5.3E-1

5.4E-1

Pb-212

3.8E-1

4.1 El
3.5E-1
3.0E-1

6.4E-1

5.5E-1

Pb-212

9.2E-1



Table 5r cont.

Borehole 15, cont.
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations IpCi/g)
Bi-214 U-238 Ra-223 K-40 Pb-211

08 1,000
10 3,000
12 1,700
14 1,000
16 700
18 500

Borehole 16
Depth Gross Nal

00
02
04
06
07
08
09
10
11
12
13
15

Borehole 18
Depth

00
02
04
06
08
10
12
14
16
18
20

2,000
2,000
3,200
3,500
6,000

26,000
>50,000

43,000
>50,000
16,000

2,600
1,100

Gross Nal

2,000
1,500
1,100
1,400
1,400
1,500
1,400
1,600
1,000
1,400
1,700

1.3EO
4.3EO
2.1EO
1.8EO
8.3E-1
8.9E-1

U-238

2.2E1

1.6E1
3.9E1

4.4E1

U-238

1.6EO
4.3EO
1.9EO
1 .3EO
6n P i. u c. A
6.8E-1

Pb-214

7.3EO

2.5EO
2.1EO
1.5E1
2.1E1
4.0E1
5.8E1
3.6E2
9.9E1
6 . 4 E O

Pb-214

3.7EO
1.4EO
1.1 EO
1.1EO
1.1EO
1.2EO
1,2EO
1.1 EO
1.1 EO
1.2EO
1.8EO

1 .OEO
4.3EO
2 .3EO
2.3EO
1.1 EO
1.1 EO

Radionucl
Bi-214

8.3EO

3.0E1
2.2E1
1.7E1
2.2E1
4.1E1
5.3E1
2.8E2
9.1E1
7 .2EO

Radionucl
Bi-214

4. OEO
1.5EO
1.2EO
1.1EO
1.1EO
1.2EO
1.1 EO
1.1 EO
1.3EO
1.4E
2. OEO

ide Concentrations
Ra-226 Ra-223

6 .4EO

.OE1
2.1E1
1.3E1
2.1E1
4.0E1
6.3E1
2.3E2
1.1E2
5.5EO

7.4EO

2.0E1
1.9E1
8.1EO
1.8E1
3.6E1
4.1E1
2.0E2
3.9E1
4 . 4 E O

ide Concentrations
Ra-226 Ra-223

3 .4EO
1.3EO
9 1 1?— 1• £. b~ J.
1.1 EO
1.1 EO
1.1 EO
1.3EO
1.1EO
8.2E-1
1.1 EO
1.6EO

1.5EO

1.1 EO

1.0E1
4.7EO
2 . 9 E O
3. OEO
2.1EO
2.1EO

[pCi/g]
K-40

9.4EO

8.5EO

IpCi/q]
K-40

5.2EO
6.5EO
4.7EO
1.1E1
1.1E1
1.1E1
1.3E1
1.5E1
1.1E1
1.4E1

2 .2EO

Pb-211

. 1.2E1

1.9E1
1.6E1

1.5E1

4.01E
1.7E2
5.6E1

Pb-211

Pb-212

2.0EO

Pb-212

Pb-212

4.9E-1

8.3E-1
8.E-1

7.E-1

4.7E-1
8.4E-1



Table 5, conk.

NJ

Borehole
Depth

00
02
03
04
06
08
10
12
14
16
18
20
22

Borehole
Depth

00
01
02
03
04
05
06
08
10
12
14

Borehole
Depth

00
01
02
03
04
o c

19
Gross' Nal

1,400
22,000
11,000

2,000
600

1,000
900

1,000 .
700

1,100
1,300
1,000
1,200

110
Gross Nal

7,000
35,000

>50,000
>50,000

35,000
13,000

4,500
2,000
1,800
2,000

500

til
Gross Nal

>50,000
>50,000
>50,000
>50,000

30,000
OT nnn

U-238

4.6E1

2.7EO

7.6E-1

U-238

7.3E1
1.2E1
4.9EO

Ra-226

8.4E1
3.6E3
1.3E4
1.7E3
7 .0EO
A am

Pb-214

2.2EO
5.6E1
5.4EO
1.3EO
7 np-i
9 ap 1

8.0E-1
1.1EO
7.7E1
l .OEO

1.1EO
1.3EO

Pb-214

3.5EO
1.4E1
4.2E2
4.8E2
2.5E1
9 .4EO
1.2E1
1.3E1
1.2E2
1.6E1
5.1EO

Pb-214

6.6E1
2.9E3

1.1E3
5.3EO
A a en

Radionuclide Concentrations
Bi-214 Ra-226 Ra-223

2 .3EO
5.6E1
4 . 2 E O
1.3EO
8.4E-1
7.8E-1
9.5E-1
1.3EO
8.3E-1
l .OEO

1,2EO
1.3EO

Radionucli
Bi~214

3.3EO
9.2EO
3.7E2
4 . 4 E 2
1.8E1
8.3EO
1.4E1
1.1E1
1.3E2
1.8E1
6.1EO

Radionucl
Bi-214

1.0E2
4 . 4 E 3
1.3E4
.2E3
8.6EO
c o en

2 . 0 E O
5.5E1
6.5EO
1.4EO
5.6E-1
1.2EO
6.5E-1
l . O E O
7.0E-1
1 .OEO

9 RP— 1. O Ci — J.

1.2E

de Concei
Ra-226

3.7EO
1.8E1
4.8E2
5.2E2
3. El
1.E1
1.0E1
1.5E1
1.0E2
1.3E1
4. OEO

ide Conct
U-238

7.7E2
2.9E3

3.5E1

i trations
Ra-223

9.4E-1
4 . 4 E O

3.9EO

7.0E1
1.1E1
2.7EO

»ntrat ions
Ra-223

2.2E1

i fipn

IpCi/gJ
K-40

1.1E1
1.2E1
9.3EO
3.8EO
6.1EO
5.EO
8.1EO
4 .9EO

8.7EO
9.5EO

IpCi/gJ
K-40

3.6EO
3.6EO

4.2EO
3. OEO

IpCi/gJ
K-40

5.6EO

i IPI

Pb-211

3.1E1

1.6EO

Pb-211

5. OEO

4.5E1
1.1E1

Pb-211

7 i pn

Pb-212

3.2E-1

3.4E-1
5.0E-1
4.7E-1

5.3E-1

Pb-212

3.1E-1
2.4E-1

Pb-212

7.4EO



Table 5, cont.

Borehole 111, cont.
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations (pCi/gJ
Bi-214 U-238 Ra-223 K-40

<T\

Pb-211

06
07
08
09

Borehole
Depth

02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

Borehole
Depth

00
02
04
06
08
10
12
1 A

20,000
20,000
20,000
20,000

116
Gross Nal

6,000
9,000

33,000
48,000
35,000

9,000
6,000

15,000
35,000

>50,000
>50,000
>50,000
>50,000
>50,000
>50,000

37,000
8,000
6,000

117
Gross Nal

700
600
300
250
300
300
400
inn

7.1EO
8.3EO
1.3E1

U-238

1.3E1

2.8E1
6.5E1

1.2E1

1.7E2
1.9E2
1.2E2
3.3E2

1.3E1

U-238

7 . 4 E O
8.8EO
1.5E1

Pb-214

1.4E1
1.8E1
5.0E1
1.1E2
1.2E2
4.8E1
1.4E1
1.5E1
5.8E1
3.8E2
5.1E2
2.4E2
5.4E2
9.2E3
7.7E3
8.2E1
2.9E1
3.4E1

Pb-214

1.2EO
5.4E-1
3.3E-1
2.6E-1
2.4E-1
2.9E-1
2 1 C1 1. / L— 1
t; oi?_i

6 .7EO
7.8EO
1.2E1

Radionucl
Bi-214

1.6E1
2.2E1
5.9E1
1.3E2
1.4E2
5.5E1
1.5E1
1.7E1
6.6E1
4.5E2
6.0E2
2.4E2
4 .7E2
6.9E3
6.1E3
8.1E1
3.0E1
4.2E1

Radionucl
Bi-214

1.1 EO
5 -3 tn T. JE-1
3.7E-1
2 A r* 1.4E-1

.9E-1

.6E-1

C. 1 P 1

4 .6EO

2.0E1

ide Concentrations
Ra-226 Ra-223

1.1E1
1.5E1
4.2E1
9.8E1
1.0E2
3.1E1
1.2E1
1.3E1
5.0E1
3.1E2
4.8E2
2.4E2
6.0E
1.1E4
9.2E3
8.3E1
2.7E1
2.6E1

ide Concei
Ra-226

1.2EO
5.4E-1
2.9E-1
2.7E-1
I OC* 1.y L— i
2.2E-1

2 1 p _ i
K «;P-I

4.3EO
6.9EO
2.0E1
5.6E1
7.8E1
3.1E1
4.8EO
7.0EO
7.5E1
1.7E2
3.0E2
7.2E1
2 .4E2

1.6E1
6.1EO
1.5E2

itrations
Ra-223

1.5E1
1.1E1
1.0E1

IpCi/g]
K-40

6.2EO
7.9EO
5.0EO
1.0E1
6.7EO

3.7EO
4.1EO
2.3EO

5.7EO

tpCi/g]
K-40

4 . 4 E O
2.3EO
1.8EO
1.9EO

2.0EO
3.0EO
A 7P.n

5.8EO

Pb-211

6.1EO
8.8EO
1.6E1
3.7E1
4.3E1
2.0E1

5.5EO
2.5E1
1.4E2
1.4E2
2.6E1
4.0E2

2.6E1
1.5E1
1.9E1

Pb-211

a

Pb-212

Pb-212

8.2E-1

8.5E-1
2.8EO

Pb-212

1.3E-1
1.8E-1

2.1E-1
6.5E-1



Table 5, cont.

Borehole 117, cont.
Depth Gross Nal

Radionuclide Concentrations IpCi/g]
U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212

16
18
20
22

Borehole
Depth

00
02
04
06
08
10
12
14
16
18

Borehole
Depth

00
02
04
06
07
08
09
10
12
14
i a

118
Gross Nal U-238

I cnn ___

I
nnn ______

£ fin _ _
rnn ______

1
1 nn _____

I nnn _

I nnn _

I onn, /UU _— _

119
Gross Nal U-238

I nnn _ __

I
inn __ ___

2 1 n n,1UU — —
4 A t\ n/ 4 U U — — — —

28,000 3.3E1
>50,000 4.2E1
17,000 2.7E1
4c. nn _ ___

I nnn
£ n n

t;nn

1.2EO
1.5EO
8.5EO
1.6EO

Pb-214

1.3EO
9.3E-1
9.9E-1
4.1E-1
5.7E-1
7.7E-1
6.7E-1
7.6E-1

Pb-214

1.3EO
3.9EO
3.9EO
6.0EO
3.7E1
3 .4E2
1.9E1
4 . 2 E O
6.5E-1
8.6E-1
f, A P - ~ \

1 .5EO
9 .0EO
1.7EO

Radionucl
Bi-214

1.3EO
l . O E O
1.1EO
3.3E-1
6.5E-1
9.4E-1
7.2E-1
l . O E O

Radionucl
Bi-214

1.4EO
4 .3EO
4 . 2 E O
6.3EO
3.5E1
3.4E2
1.7E1
3.9EO
6 f\ r» 1

. UE"1

1.1EO
i i P_I

1.2EO
1.4EO
8.0EO
1.5EO

ide Concer
Ra-226

1.2EO
8.3E-1
8.8E-1
4 D P_l. O ti 1
4 Q p _ l. :* ti i
6.1E-1
6.1E-1
5.0E-1

2.9EO

itrations
Ra-223

7.2E-1

ide Concentrations
Ra-226 Ra-223

1.3EO
3 .4EO
3.5EO
5.8EO
3.9E1
3 .4E2
2.2E1
4 . 4 E O
7.0E-1
6.4E-1
e; 7P-1

2.1EO

2.3EO
2.2E1
2.3E2
5.3EO

1.E1
5.3EO
6.5EO
4.3EO

IpCi/gJ
K-40

7.8EO

6.90E
2.5EO
2.5EO

IpCi/g]
K-40

1.6EO
4 . 4 E O
1.4E1
1.0E1
1.3E1
7.5EO

6.1EO
4.9EO

2 . 4 EO

Pb-211

Pb-211

2.5E1
2.3E2
1.3E1

Pb-212

4.8E-1

Pb-212

4.1E-1
8.1E-1
8.6E-1

2.1E-1



Table 5, cont.

Borehole 120
Depth Gross Nal

Radionuclide Concentrations IpCi/qJ
U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40

en
en

Pb-211 Pb-212

00
01
02
03
05
07
09
11
13
15
17

Borehole
Depth

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
20

in nnn
01 nnn _ _ _ _ _ _

9 nnn _ ___

onn ______

1
1 nn ______
nnn ______

121
Gross Nal U-238

14,000 2.1E1
i i nnn _ _ _ _ _ _
I

inn ______

1 1 nn _ _
7 nnn

46,000 1.8E1
>50,000 1.7E1
>50,000 4.5E2
>50,000 3.2E1

•i o nnn ______
9 nnn

4 1 nn

6 nnn _

7 n n n

7 nnn

10,000 5.6EO
8 n n n, U U U

n n n _ _ _ _ _ _
3,500 5.6EO
3 r\ f\ n, uuu

8.9EO
7.2E1
1.4E1
2.7EO
1.3EO
1.2EO
1.5EO
1.9EO
1.2EO
1.2EO
7.0E-1

Pb-214

3.4E1
1.3E1
1.2EO
1.3EO
5.4EO
6.2E1
6.6E2
3.2E3
7.3E1
3.6E1
2.2E1
1.5E1
5.8EO
8.1EO
1.3E1
1.1E1
6 .5EO
6.1EO
5.7E6
6 .9EO

3.8EO
6.8E1
9.9EO

1.4EO
1.2EO
2.0EO
1.9EO
1.3EO
1.3EO
7.7E-1

Radionucli
Bi-214

4.2E1
1.3E1
9 cp_i. D C. J.

1.3EO
5.2EO
6.0E1
5 .4E2
2.8E3
6.7E1
3.6E1
2.8E1
1.7E1
6.2EO
8.8EO
1.5E1
1.3E1
7 . 2 E O
7.1EO
6 . 4 E O
8.3EO

1.4E1
7.6E1
1.7E1
2.7EO
1.1 EO
1.1EO
l .OEO
1.8EO

1.1EO
6.4E-1

Lde Concei
Ra-226

2.7E1
1.2E1
1.4EO
1.3EO
5.6EO
6.4E1
7.8E2
3.7E3
7.9E1
3.5E1
2.0E1
1.2E1
5.4EO
7.3EO
1.1 El
9 .4EO
5.7EO
5.2EO
4 . 4 E 9
5.5EO

6 .9EO
4.3E1
2.9EO

itrations
Ra-223

3.2EO

3.2E1

8.3E2
2.9E1
9.3EO
1.9EO

3.8EO
6.1EO
5.3EO
3.2EO
3.7EO
2.7EO
4 . 4 E O

6 0 c*n

1.0E1 3.9E1
8.2EO 1.7E1
6 n c < n

9 0 c>n

1
c n ____ _

2
"7F1 ____ _

I n pn _ __

(pci/gj
K-40 Pb-211

I
f i p n _ _ _ _ _ _

2 1 pn ______

9.2EO 2.1E1
31 po
1 C p-l

3 opi

8.2EO 1.2E1

9.4EO 5.1EO

3 1 pn _ _
3

n pn _ _ _ _ _

1.3EO
1.2EO
6.6E-1
3.6E-1

Pb-212

8.5E-1

6.7E-1



Table 5, cont.

Borehole 122
Depth Gross Nal

Radionuclide Concentrations [pCi/gl
U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211

cr>

00
01
02
03
04
06
07
08
10
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Borehole
Depth

00
02
04
06
08
10
12
14
16
1 0

13,000 2.0E1
11,000 1.9E1

, J U U

4 cf»n _
5,000 9.4EO
5,000 1.0E1
4 * ) n n ______

4,000 1.5E1
7,000 9.1EO
9 nnn ______
8

nnn ______

3,500 7.3EO
7,000 1.8E1
9 n n n _ _ _ _ _ _

n nnn — _
i n nnn ______
o A nnn ______

sin nnn ______
vcn nnn ______
sen nnn ______

131
Gross Nal U-238

I onn
nnf\

I cnn ___

I nnn
onn
onn

I cftn _

1
1 nn _ _ _ _ _ _

1 t\t\f\ _
i >;nn o ^P_I

2.4E1
3.2E1
2.8E1
5.6EO
1.1E1
8.1EO
B.9EO
1.0E1
1.5E1
1.4E1
1.4E1
1.3E1
2.3E1
2.3E1
7 .4EO
1.8E1
1.7E1
3.5E1
1.1E1
1.9E1
5.8E3
7.0E2
6 .4E2

Pb-214

6.5E-1
5.6E-1
9.1E-1
6.3E-1
5.1E-1
4.9E-1
3.7E-1
7.1E-1
51 p i. 1 b— 1
n i P_I

2.7E1
3.8E1
3.2E1
6 .3EO
1.2E1
9 .4EO
1.0E1
1.3E1
1.8E1
1.7E1
1.6E1
1.6E1
2.9E1
2.8E1
8.3EO
2.0E1
2.0E1
4.0E1
1.1 El
1.6E1
5.8E3
6.4E2
6.4E2

Radionucl:
Bi-214

5 C p 1. ob— 1
50 p i. y b— i
9.3E-1
6 A P 1.4 b— 1
4.5E-1
5.2E-1
3.7E-1

Q £ P-1

2.1 El
2.5E1
2.5E1
4 . 9 E O
8.8EO
6.7EO
7.3EO
8.4EO
1.2E1
1.1E1
1.1E1
1.1E1
1.7E1
1.9E1
6 . 4 E O
1.5E1
1.4E1
3.0E1
1.1E1
2.1 El
5.8E3
7.5E2
6 .4E2

Lde Concei
Ra-226

7.4E-1
5.3E-1
8.9E-1
6.3E-1
5.7E-1
4.5E-1

7.1E-1
51 P— i. i b— J.
1 TP-1

1.6E1
1.5E1
1.6E1
2 .2EO
5.9EO
5.4EO
5.4EO
7.1EO
7 .3EO

6.9EO
4.7EO
1.3E1
1.6E1
5.0EO
6.1EO
1.2E1
2.5E1
3.5EO
4.1EO
3.0E2
2 .9E2
3.6E2

i trat ions
Ra-223

2.7EO
5.9EO
4.1EO
4.1EO
6.5EO
3.8EO
6.3EO
3.7EO
2.8EO
4.1EO
2.9EO
4.8EO
3.7EO
2.0EO
2.3EO

3.8EO
3.7EO
3.6EO
4.3EO

[pCi/g]
K-40

7.8EO

6.5EO
6.1EO

3.7EO
1.3E1
4 .0EO
R i p.n

1.7E1
1.5E1

5.7EO

6.6EO
5.EO

6.1EO

1.0E1
1.1E1

1.5E1

6.3EO
2.6E2
3.3E2
3.4E2

Pb-211

1.7EO

Pb-212

5.6E-1

6.7E-1

3.6E-1
7.0E-1

Pb-212

5.6E-1
4.5E-1

3.8E-1

3.1E-1
8.0E-1



Table 5, cont.

Borehole 131, cont.
Depth Gross Nal

Radionuclide Concentrations (pCi/gl
U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211

20
22
24

Borehole \
Depth

00
01
02
03
04
06
08
10
12
14
16
18

I T nn _
A Qp_l

7 1 P 1

132
Gross Nal U-238 Pb-214

i i nnn ___

5 nnn ___

1 1 nn __

I Trtft __

1 "7nn __—
1 *inn ___

1 £nn ___

1 ct\n

I onn

I onn ___

4 QP1
3 1 rn
3 1 pn

1 -1 pn

1 QPO

1 ft pn
I f pn

2 a pr»

1 *j pn

9 -1 p_i

4.8E-1
8.4E-1
1.1E-1

Radionucl:
Bi-214

6.5EO
1.4E2
4.1E1
2.1EO
2.1EO
1.9EO
2.2EO
2.0EO
1.7EO
2 .7EO
1.5EO
8.7E-1

5 0 P i _ _ _ _
I n pn _ _ _ ~ _

Lde Concentrations
Ra-226 Ra-223

l.OEl 2.0EO
1.6E2 1.1E2
5.7E1 2.0E1
4 0 i ? n _ _ _ _ _ _

4
0 c>n _____

I A i?n _ _ _ _ _

1 c pn _ _ _ _ _ _

1
>; pn __ _ _

2
A pn __ ___

1 0 i?n ___

9
Q I? 1 _ _ _ _ _ _

6.2EO

[pCi/gl
K-40

2.2EO

3.9EO

8.2EO
1.2E1
1.2E1

1.4E1

Pb-211

6.9E1
1.9E1

Pb-212

6.2E-1

Pb-212

3.1E-1
3.8E-1
•• •• ••• m~ ̂  «• •

6.0E-1

7.1E-1
8.5E-1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 5, cont.

Borehole 12

Auger Hole Nal (Tl) Counts

Borehole 17 Borehole 112

Depth Nal CPM

ft
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

700
1,300
1,000
1,000
1,400
1,000
1,400
1,400
1,300
1,200
1,000
700
800
800

1,200
3,500

16 11,000
17
18
19
20
21
22
23
24
25
26
26
27
28
29
30
31
32
33
34
35

Borehole

00
01
02
03
04
05
06

2,500
1,400
1,000
1,000

800
1,000

800
800
800

1,500
1,500
1,000
800
600
600
500
700

1,000
1,000
1,000

113

900
1,300
800
600
700
400
500

Depth Nal CPM

ft
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

—

00
01
02
03
04
05
06

>50,000
>50,000
>50,000
23,000
7,000
3,600
1,300
1,000
1,000
1,100
1,000
1,100
1,200
1,400
1,200
1,200
1,400
1,500
1,700
1,700
4,000
2,200
2,000

Borehole 123

1,100
1,100
700

1,200
1,300

900
600

Depth

ft
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

1,000
1,500
1,300
2,000
3,000
3,500
1,500
1,000

800
700
700
500
500
350
350
500
350
900
900

1,000
1,500
1,500
1,300
500
600

Borehole 124

01
02
03
04
05
06

1,200
2,000
1,600
1,800
1,600
1,500

68



1
1
1

1
1•1
1
1

1
1

1
1

1
1

Table 5, cont.

Borehole #13

Depth

ft
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Bor

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Nal CPM

400
700

1,000
900
600
600
900
600
500
600
700

1,000
800
900
800
800
700
900

ehole #25

1,200
1,900
1,800
2,600
2,400
2,200

12,000
19,000
5,000
1,900
1,700

800
1,100
800
500
700
800
500
500
700
400
400
400
400
900

1,000
600

Borehole 123

Depth

ft
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPM

400
300
300
300
400
400
500
600
600
400
500
700
600
600
500
400

Borehole 126

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

1,600
2,500
2,600
3,500
19,000
10,000
2,100
1,300
800
500
500
500
600
500
600

1,100
800
600
900

1,200
1,000
1,200
900
600
500
800

Borehole 124

Depth

ft
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

1,000
1,000
300
700

1,000
1,800
1,200
1,500
700
600
500

1,000
900

1,200
1,500

800
500
500

Borehole #27

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1,300
1,800
1,200
1,200
1,300
600
700
300
300
600
700
700
600

1,000
1,300
800
900
500
400
500
500
700

1,000
1,000

69



Table 5, cont.

Borehole 125

Depth Nal CPM

ft
27
28
29
30
31
32
33
34
35
36
37
38

Borehole

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15 3
16
17
18
19
20
21
22
23

400
500
600
700
700

1,000
1,700
1,100
1,000
1,600
1,700
1,100

128

1,600
1,200

600
700

1,000
1,500
1,400
1,100
1,400
1,800
1,900
2,800
2,900
9,000
2,000
4,200
2,000
1,600
1,200
1,300
1,100
500
500

Borehole 126

Depth Nal CPM

ft
27
28
29
30
31
32
33
34
35
36
37
38
39

Borehole

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

500
500
600
500
600
700
900
600
800

1,500
1,500
1,000
1,000

129

1,300
1,300
1,300
1,000

800
1,200
1,800
1,400
2,000
2,000
1,200
1,200
1,500
1,700
1,300
600
500
500
600
700
600
600
500

Borehole 127

Depth Nal CPH

Borehole 130

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

600
600
800
300
500
400
500
300
600

1,100
600
800
700

1,000
1,200

800
300
250
400
500
700
600
500
400
600

1,200
500
300
300
600
500
400
400

70



Table 5, cont.

Borehole *33 Borehole 134 Borehole 135

i

•

I

I
I

Depth Nal CPM

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Borehole

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21

1,900
1,200

800
700
600

1,000
1,000
800
800
500
500
400
300
00
400
500
900
900

1,000
1,100

800
800

136

1,200
700
900

1,600
1,800
2,500
5,000
1,700
1,000

800
900
700
700
800
500
500
600
900
800
700
600

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

2,600
1,300
1,400
1,000
1,500
1,500
1,000
400
300
400
500
800
700
500
600
900
600
700

1,300
800
400
300
300

Borehole *37

1,500
1,400
1,100
1,100
1,200
1,500
1,700
800
800
800

1,000
1,600
1,400
1,500
1,700
1,900
1,800
1,400
900

1,000
1,500
600
600
500

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPM

10,000
38,000

>50rOOO
>50,000
22,000
22,000
1,500
1,500

800
700
700
600
00

1,100
1,400
1,400
800
700
600
600
600
700

Borehole #38

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

7.000
7,000
8,000
12,000
22,000
>50,000
>50,000
>50,000
>50,000
>50,000
>50,000
21,000
7,000
5,000
1,600
1,000
1,000
600
800
600
400
700

1,000

71



Table 5, cont.

Borehole 139

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

Nal CPM

3,000
11,000
4,000
1,900
1,000
1,500
1,000
700
500
500
400
500
400
800

1,200
1,300

900
600
700

1,000

Borehole 140

Depth

ft
01
02
03
04
'05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPM

7,000
26,000
6,000
2,100
1,600
1,900
3,500
5,000
3,200
1,500

800
1,200
1,500
1,500
1,300
1,000

800
600

1,200
1,200
1,300
1,300

Borehole 141

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

1,400
1,400
1,200
1,500
1,900
1,200
700
600
700

1,000
1,000
1,300
1,000
600
600
600
500
500
200
200
300
300
300
500

72



Table 6

Sample
No. Date

Water Sample Analysis Results

Location Gross Alpha Gross Beta

pCi/1
7001
7002
7003
7004
7009
7010
7011
7012
7013
7014
7015
7016
7017
7018
7019

7020
7021
7022
7023
7024
7025
7026
7027
7028
7029
7030
7031

7032
7033
7034
7035

6/8/81
6/9/81
6/10/81
6/11/81
6/29/81
6/29/81
6/18/81
6/18/81
6/3/81
6/3/81
6/3/81
6/3/81
7/10/81
7/10/81
6/29/81

6/17/81
7/20/81
7/10/81
7/10/81
7/10/81
7/21/81
6/17/81
5/11/81
4/29/81
4/29/81
7/28/81
7/28/81

7/30/81
7/30/81
7/28/81
7/28/81

Surface Water North of Shuman Building
Surface Water West of Shuman Building
Drainage Pipe at NE Boundary
Stream Beneath Earth City Expressway (offsite)
Borehole 114
Borehole 115
Borehole 114
Borehole 115
Middle Leachate Treatment Lagoon
North Leachate Treatment Lagoon
South Leachment Treatment Lagoon
Sludge Drainage Pipe
Borehole 114
Borehole 115
Surface Pond North of Entrance on St. Charles
Rock Road
Borehole 115
Tap Water
Middle Leachate Treatment Lagoon
North Leachate Treatment Lagoon
South Leachment Treatment Lagoon
Settling Pond at North Boundary of Site
Borehole 114
Standing Water at Earth City Background Site
Standing Water at NW Corner of Shuman Building
West Ditch Runoff
Pond at North Boundary of Site
Surface Pond North of Entrance on St. Charles
Rock Road
Missouri River Water
Missouri River Water
North Leachate Treatment Lagoon
Middle Leachate Treatment Lagoon

3
8
1
1
4
2
3
7

-1
1
2

-1
5.
6
1

8
1
3
-2
-1
1

-8.
1
4

-2
5.
-1

.11EO

.00 CO

.56EO

.04EO

.50EO

.60EO

.12EO

.10EO

.04EO

.35EO

.43EO

.21EO
20E-1
.76EO
.91EO

.84EO

.56EO

.45EO

.95EO

.56EO

.56EO
66E-1
.04EO
.52E1
.08EO
20E-1
.39EO

-2.6EO
1

-1
1

.04EO

.39CO

.04EO

V-8.8%
+/-9.9%
V-22%
+/-14%
V-39%
V-52%
V-47%
V-3U
V-275%
+/-55%
V-55%
V-234%
+/-H5%
+/-32%
V-60%

V-28%
V~6 7%
V-l 41%
V-l 89%
V-l 7 9%
V-67%
V-332%
V-82%
V-6. 2%
V-131%
V"115%
V-203%

V-l 02%
V-82%
V-203%
+/-82%

pCi/1
2,
2,
9,
1
2,
1,
1,
1,
1,
1,
1,
9,
3,
3,
3

3,
2,
1,
1.
8,
3,
3
3
8

-3
3
2

2
2
1
8,

.25E1

.34E1

.88EO

.97E1

.23E1

.52E1

.06E1

.66E1

.30E2
,36E2
.03E2
.89E1
.36E1
.61E1
.OOE1

.01E1

.91E1

.07E2

.22E2

.67E1

.65E1

.89E1

.25E1

.78E1

.62EO

.51 El

.63E1

.63E1

.90E1

.03E2

.45E1

+/-3.
V-4.
V-6.

V"l
V-l
V~2
V-l
V-5.

V~6 .
+/-6.
+/-1

0%
4%
8%
8%
4%
7%
0%
6%
7%
5%
4%
5%
1%

+/-H*
+/-1

+/-1
+/-1
+/
V-5.
V-6.
+/~1
+/-1
V~i
+/-6 •

2%

2%
2%
-%
8%
9%
1%
0%
1%
9%

V-137%
V-l
V-l

1%
3%

V-l 3%
V~i
V-6.
V-7.

2%
3%
0%



Table 6, cont.

Location
Sample
No. Date Gross Alpha Gross Beta

7036 7/28/81 South Leachate Treatment Lagoon

1 11/80 Leachate Observation Hell
2 10/80 Off-site Sample Well 3, West Boundary of Landfill
3 10/80 Off-site Sample Well 4, North Boundary of Landfill
4 11/80 Settling Pond North of Landfill

pCi/1 pCi/1
-2.95EO +/-189% 6.96E1

7.3EO +/-120I 8.0E1
1.5E1 V-17% 4.1E1
2.9EO +/-29% 7.6EO
2.9EO +/-150% 2.6E1

+/-25I
+/-10%

Sample
No. Date Location

Isotopic Analysis
K-40 pCi/1 Ra-226 pCi/1

7014
7015
7016
7022
7028

6/3/81
6/3/81
6/3/81
7/10/81
4/29/81

North Leachate Treatment Lagoon
South Leachate Treatment Lagoon
Sludge Drainage Pipe
Middle Leachate Treatment Lagoon
Standing Water at NE Corner Shuman Bldg.

1
1
1
1
1

.38E2

.36E2

.02E2

.04E2

.24E2

V-15%
V-16%
+/-15%
V-18%
V-28%

1
3
2
2
1

.20EO

.92EO

.40EO

.40EO

.15EO

+/-21%
+/-233%
V-290%
V-290%
V-195%



Radon Flux Measurements Using Accumulator Method

Table 7

Date Time Location Environmental Conditions Flux

04/21 09:33 Base 1 (Area 2, OllJ)
04/21 10:21 Base 2 (Area 2, L38K)
04/22 11:48 Base 1 (Area 2, OllJ)
04/22 12:38 Base 3 (Area 2, M99H)
04/23 08:24 Base 1 (Area 2, OllJ)

04/23

04/23

04/24

04/24

04/24

04/27
04/29

04/29

04/29

05/04
05/04
05/05
05/06

05/07
05/07
05/08
05/08
05/11

09:12

10:00

08:38

08:40

09:29

09:05
08:52

09:36

11:10

10:05
15:34
09:44
09:49

09:32
10:48
09:45
10:28
11:43

Base

Base

Base

Base

Base

Base
Base

Base

Base

Base
Base
Base
Base

Base
Base
Base
Base
Base

3 (Area 2,

2 (Area 2,

3 (Area 2,

1 (Area 2,

2 (Area 2,

3 (Area 2,
3 (Area 2,

1 (Area 2,

4 (Area 2,

1 (Area 2,
1 (Area 2,
I (Area 2,
1 (Area 2,

1 (Area 2,
3 (Area 2,
3 (Area 2,
4, (Area 2
4 (Area 2,

M99H)

L38K)

M99H)

OllJ)

L38K)

M99H)
M99H)

OllJ)

iOOP)

OllJ)
OllJ)
OllJ)
OllJ)

OllJ)
M99H)
M99H)
, iOOP)
iOOP)

10 degrees C, damp ground, moderate wind
10 degrees C, damp ground, moderate wind
15 degrees C, soaked ground, 1 hour after
15 degrees C, soaked ground, 1 hour after
15 degrees C,
12 hours
15 degrees C, damp ground, sunny,
12 hours

damp ground, sunny,

rain
rain

damp ground, sunny, last rain approx

last rain approx

last rain approx

pCi/sq.m-s
28
6.7
332
1.7
293

last rain approx.

last rain approx,

last rain approx.

15 degrees '
12 hours
7 degrees C, damp ground, cloudy,
2 days
7 degrees C, damp ground, cloudy,
2 days
7 degrees C, damp ground, cloudy,
2 days
21 degrees C, hot, ground dry, sunny
18 degrees C, sunny, last rain approx. 12 hours,
light breeze
18 degrees C, sunny, last rain approx. 12 hours,
light breeze
18 degrees C, sunny, last rain approx. 12 hours,
light breeze
Cloudy, drizzle, last heavy rain approx. 1 day
Cloudy, drizzle, last heavy rain approx. 1 day
Cloudy, drizzle, soaked ground, no wind
7 degrees C, windy, wet ground, last rain approx.
12 hours
10 degrees C, windy, ground dry at surface, sunny
10 degrees C, windy, ground dry at surface, sunny
15 degrees C, cloudy, moderate wind, ground moist
15 degrees C, cloudy, moderate wind, ground moist
13 degrees C, light wind, soaked ground, rain approx.
12 hours ago

7.9

5.9

2.7

9.8

1.5

2.2
14

540

63

43
33
177
269

34
1.5
8.5
243
26



Table 7, cont.

Date Time Location Environmental Conditions Flux

DCi/sq.m-
05/12
05/12

05/13

11:15
12:08

10:10

Base
Base

Base

4
1

4

(Area
(Area

(Area

2,
2,

2,

iOOP)
011J)

iOOP)

15
15
day
13

degrees
degrees

degrees

c,
cf
c,

windy, cloudy, last rain approx. 1 day
windy, cloudy, last rain approx. 1

cloudy, ground moist, last rain

310
18

206
approx. 8 hours

05/13 10:50 Base 1 (Area 2, 011J) 13 degrees c, cloudy, ground moist, last rain 30
approx. 8 hours

05/14
05/14
05/15
05/18

10:30
11:04
09:51
10:13

Base
Base
Base
Base

5
6
6
6

(Area
(Area
(Area
(Area

2,
lr
1.
1,

)
IOOA)
IOOA)
IOOA)

13
13
15
10

degrees
degrees
degrees
degrees

c,
c,
c,
c,

cloudy, light wind, drizzle
cloudy, light wind, drizzle
sunny, light wind
cloudy, heavy rain last 2 days,

43
376
380
188

strong wind
05/19
05/19
05/19
05/20
05/20
05/20
05/21
05/21
05/27
05/27
05/27
05/28
05/28
05/29
06/02
06/03
06/04
06/04
06/08
06/09
06/09
06/10
06/11

09:44
10:24
10:24
10:01
10:41
11:23
09:53
10:27
08:51
09:33
10:12
08:43
11:44
09:14
08:45
14:54
09:03
10:10
11:37
09:21
10:39
11:17
10:16

Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Area
Base
Base
Base
Area
Base
Base
Base
Area
Area

1
4
6
1
4
6
1
4
6
1
4
4
4
2,
6
4
1
2,
4
4
8
2,
2,

(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
kOOR
(Area
(Area
(Area
IOOF
(Area
(Area
(Area
M62J
UOOP

2,
2,
lr
2,
2,
I,
2,
2,
1,
2,
2,
2,
2,

I,
2,
2,

2,
2,
!•

011J)
iOOP)
IOOA)
011J)
iOOP)
IOOA)
011J)
iOOP)
IOOA)
011J)
iOOP)
iOOP)
iOOP)

IOOA)
iOOP)
011J)

iOOP)
iOOP)
1001)

10
10
10
18
18
18
21
21
21
21
21
28
28
29
30
32
34
39
33
33
33
21
18

degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees

c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,

drizzle, ground soaked
drizzle, ground soaked
drizzle, ground soaked
no wind, sunny, ground damp
no wind, sunny ground damp
no wind, sunny ground damp
sunny, no wind, dry soil
suny, no wind, dry soil
sunny, light breeze, dry soil
sunny, light breeze, dry soil
sunnny, light breze, dry soil
dry soil, last rain 2 days 29.90" hg
dry soil, last rain 2 days 29,90" hg
damp soil, light wind
dry soil, 29.90" hg
slight wind, dry soil 29.85 hg
light wind, dry soil
no wind, damp soil
dry soil, moderate breeze
dry soil, slight breeze
dry soil, strong wind
dry soil, no wind 29.92"
dry soil, light breeze

8.0
17
538
276
119
353
212
406
350
596
865
400
397
1.8
620
580
388
0.6
245
579
3.0
1.3
38



-o
-J

Table 7, cont.

Date Time Location Environmental Conditions

06/11
06/11
06/11
06/12
06/12
06/12
06/12
06/15
06/15
06/23
06/23
06/29
07/06
07/06
07/08
07/08
07/10
07/10
07/16
07/17
07/20
07/22
07/24
07/24
07/28
07/28
07/29
07/29
07/29
07/29
07/30
07/30
07/30
07/31

10:39
12:07
12:20
09:56
10:08
11:20
11:30
10:03
10;
10:
13:
10;
10;
11
14:

Area 2, TOOP
Area 2, hOOX

2, jOOW
2,
2,
2,
2,
2.,

Area
Area
Area
Area
Area
Area

15
17
50
03
20
24
00

14:30
10:19
10:09
10:49
10:10
10:25
11:25
08:14
08:31
09:05
09:23
08:09
08:26
10:04
10:50
08:09
08:16
09:20
10:06

UOOP
TOOP
hOOX
jOOW
IDOL

Area 2, JOOL
Earth City, offsite bkg
Taussig Rd, offsite bkg
Area 2m UOOP
Base 4 (Area 2, iOOP)
Taussig Rd, offsite bkg
Area 2, J30L
Area 2, H040
Taussig Rd, offsite bkg
Old St. Charles Rock Rd Bkg
Area 1, N10G
Area 1, N10G
Base 6 (Area 1, IOOA)
Old St. Charles Rock Rd Bkg
Area 1, N10G
Area 2, p07S
Area 2, p07S
Area 1, H10G
Base 8 (Area 1, 1001)
Area 2, p07S
Old St. Charles Rock Rd Bkg
Taussig Road offsite bkg
Area 2, p07S
Area 1, DOOM
Old St. Charles Rock Rd Bkg
Area 1, OOOM

IB degrees
18 degrees
18 degrees
26 degrees
26 degrees
26 degrees
26 degrees
29 degrees
29 degrees
27 degrees
27 degrees
n/a
Damp soil,
Damp soil,
31 degrees
31 degrees
Damp soil,
Damp soil,
26 degrees
25 degrees
30 degrees
26 degrees
24 degrees
24 degrees
23 degrees
23 degrees
18 degrees
IB degrees
21 degrees
21 degrees
23 degrees
23 degrees
23 degrees
24 degrees
30.25" hg

C, dry soil,
C, dry soil,
C, dry soil,
C, damp soil
C, damp soil
C, damp soil
C, damp soil
C, dry soil,
C, dry soil,
C, damp soil
C, damp soil

light breeze
light breeze
light breeze
light breeze 29.98" hg

, light breeze 29.96" hg
, light breeze 29,98" hg
, light breeze 29.98" hg
gusty, 760.5mm hg
gusty, 760.5mm hg
, no wind 30.14 hg '
, no wind 30.14 hg

slight breeze
slight breeze
C, dry soil, slight breeze, 30.20" hg
C, dry soil, slight brze, 30.20* hg
started to rain during accumulation
started to rain during accumulation
C, damp soil, 29.96" hg
C, dry soil, no wind, 30.02* hg
C, damp soil, mild wind, 29.86* hg
C, damp soil, no wind 30.10" hg
C, damp soil, light wind, 30.06" hg
C, damp soil, light wind, 30.05" hg
C, damp soil, mild wind, 30.06" hg
C, damp soil, mild wind, 30.06" hg
C, damp soil, light wind, 30.21" hg
C, damp soil, light wind, 30.21* hg
C, damp soil, light wind, 30.21* hg
C, damp soil, light wind, 30.21" hg
C, dry soil, sunny, light wind, 30.21
C, dry soil, sunny, light wind, 30.21
C, dry soil, sunny, light wind, 3X1.21
C, very dry soil, sunny, light wind,
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Table 7, cont.

Date Time Location Environmental Conditions Flux

07/31 10:13

08/03 10:11
08/03 10:14
08/04 09:05
08/04 09:11
08/05 09:21
08/05 09:25
08/06 08:35
08/06 08:40
08/07 09:08
08/07 09:15
08/17 10:05
08/17 10:10
08/18 09:14
08/18 09:17
08/19 09:34
08/19 09:40

Area 1,

Area 1 ,
Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 2,
Base 8
Area 2,
Area 2,
Area 2,
Area 2,
Area 2,
Area 2,

EOOP

EOOP
OOOH
EOOP
OOOH
EOOP
OOOH
EOOP
H10G
p07S
(Area 1, 1001)
IOOF
IOOL
IOOL
IOOF
IOOL
IOOF

24
30,
25
25
29
29
28
28
27
27
27
27
20
20
18
18
18
18

degrees
.25" hg
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees

c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,

verj

dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry

t dry '

soil,
soil,
soil,
soil,
soil ,
soil,
soil ,
soil,
coil ,
soil,
soil,
soil,
soil,
soil ,
soil,
soil,

soil, sunny,

light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
no wind, 30
no wind, 30
no wind, 30
no wind, 30

light \

29.94"
29.94"
30.04"
30.04"
30.07"
30.07"
30.01"
30.01"
30.01"
30.01"
30.08"
30.08"
.11" hg
.11" hg
.11" hg
.11" hg

find,

hg
hg
hg
hg
hg
hg
hg
hg
hg
hg
hg
hg

pCi/sq.m-2
0.5

3.4
0.4
6.4
0.5
9.6
9.6
0.4
5.1
122
0.4
0.6
0.3

<0.1
0.5
0.3
0.4



Table 8

Radon Flux Measurements Using the Charcoal Canister Method

Date Location
Sampling
Time(sec) Enviromental Conditions Flux

06/02 Base 6 (Area 1, lOOa) 6,000 30 degrees
06/03 Base 4 (Area 2, iOOP) 4,980 32 degrees
06/03 Base 4 (Area 2, iOOP) 1,200 32 degrees
06/04 Base 1 (Area 1, 011J) 7,200 34 degrees
06/10 Base 8 (Area 2, 1001) 55,320 21 degrees
06/10 Area 2, MOOI 18,000 21 degrees
06/11 Area 2, LOOG 60,300 18 degrees
06/11 Area 2, UOOP 22,500 18 degrees
06/18 Area 2, 100S 54,900 n/a
06/12 Area 2, TOOP 17,640 26 degrees
06/23 Earth City, offsite bkg 21,600 27 degrees

^ 06/24 Taussig Road, offsite bkg 61,200 n/a
vo 06/30 Area 2, pOOJ 55,320 n/a

06/30 Area 2, UOOP 20,940 n/a
07/01 Old St. Charles Rd, bkg 20,040 n/a
07/06 Area 2, iOOP 50,400 Damp soil,
07/08 Area 1, H25N 14,100 31 degrees
07/08 Area 2, J30L 50,140 31 degrees
07/10 Area 1, IOOL 22,540 Damp soil,
07/15 Old St. Charles Rock Rd, bkg 54,540 n/a
07/16 Area 1, MlOG 22.380 26 degrees
07/17 Area 1, MlOG 57,240 25 degrees
07/20 Base 6 (Area 1, IOOA) 5,880 30 degrees
07/22 Old St. Charles Rock Rd, bkg 68,640 26 degrees
07/23 Area 1, MlOG 60,960 n/a
07/28 Area 1, MlOG 61,560 23 degrees
07/28 Area 2, p04S 63,240 23 degrees
07/29 Area 1, 1001, Base 6 57,540 18 degrees
07/29 Area 1, 0001 57,960 18 degrees
07/30 Area 2, p04S 55,080 23 degrees
07/30 Area 1, OOOM 56,620 23 degrees
07/31 Area 1, EOOF 56,340 24 degrees
07/31 Area 1, OOOM 56,220 24 degrees
08/05 Area 1, EOOF 52,800 28 degrees

C, dry soil, 29.90" hg
C, dry soil, light wind, 29.85" hg
C, dry soil, light wind, 29.85" hg
C, dry soil light wind
C, dry soil, no wind, 29.92" hg
C, dry soil, no wind, 29.92" hg
C, dry soil, light breeze
C, dry soil, light breeze

C, damp soil, light breeze, 29.98" hg
C, damp soil, no wind, 30.14" hg

light breeze
C, dry soil, slight breeze, 30.20" hg
C, dry soil, slight breeze, 30.20" hg
during rain

C, damp soil, 29.96" hg
C, dry soil, no wind, 30.20" hg
C, damp soil, mild wind, 29.86" hg
C, damp soil, no wind, 30.10" hg

C, damp soil
C, damp soil
C, damp soil
C, damp soil
C, dry soil,
C, dry soil,
C, very dry
C, very dry
C, dry soil,

, 30.06" hg
, 30.06" hg
, light wind, 30.21"hg
, light wind, 30.21" hg
light wind, 30.21" hg
light wind, 30.21" hg

soil, light wind, 30.25"
soil, light wind, 30.25"
light wind, 30.07" hg

pCi/sq.m-s
362
29

613
147
2.0
2.3
163
44
2.2
30
0.9
0.8
8.7
74
0.8
178
0.9
0.3
0.6
1.6
24
14
13
0.3
4.5
9.1
32
0.4
1.3

hg
hg

212
7.6
0.4
5.2
0.6
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Figure 5. Grid locations for radiological survey. Area 1.
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Side-By-Side Radon Flux Measurements,
Accumulator versus Charcoal Canister Methods

Table 9

Location

Base
Base
Base
Base
Base

6
4
1
8
3

Borehole 3
TOOP(Area 2)
Earth City
Taussig Road
Base 4
Borehole 2
MlOG(Area 1)
MlOG(Area 1)
Base 6
Old St. Charles
MlOG(Area 1)
MlOG(Area 1)
20' W of Borehole
Base 8
20' W of Borehole 120
OOOM(Area 1)
OOOM(Area 1}

Rd

20

Date

6-2
6-3
6-4
6-9
6-10
6-11
6-12
6-23
6-24
7-6
7-8
7-16
7-17
7-20
7-22
7-24
7-28
7-28
7-29
7-30
7-30
7-31

Charcoal
Canister

pCi/sq.m-2
400
680
170
2.1
2.4
50
30
0.9
0.8
180

<0.5
22.2
13.4
14.1
0.3
4.6
9.8

36.4
0.5
218
2.9
5.8

Accumulator

pCi/sq.m-2
740
790
370
3.0
1.3
38
35
<1

1.5
140
<1

22.3
14.0
59.2

<1
15.3
60.5
34.3
0.5
38
3

0.2

80



CD

Table 10

Working Level (WL) and Long-Lived Gross Alpha Activity
on High Volume Air Samples

Sample Duration: 10 min.
Flow Rate: 570 1/min.
Total Volume: 1.4E6 ml

Date/Time

8105010805
8105010819
8105010918
8105010931
8105040942
8105041013
8105041124
8105041150
8105111034
8105121046
8105121402
8105121447
8105121504
8105121528
8105121551
8105131154
8105151010
8105151035
8105181022
8105201107
8105201137
8105270821
8105271040
8106021429
8106021450
8106080957
8106081335
8106091015
8106091318
8106091350

Location 7 Day Activity

Outside Trailer
Outside Trailer
Base 3
Base 1
Outside Trailer
Base 1
COOG
Base 4
Earth City Background
Earth City Background
Outside Trailer
Base 4
Outside W-L Office Bldg
Base 1
TOOP
ZOON
Base 6
Base 7
Base 6
Base 4
Base 6
Inside Trailer
Base 6
OOOJ
hOOO
Drilling Borehole II
Drilling Borehole 12
Drilling Borehole 13
Drilling Borehole 14
Drilling Borehole 14

WL

uCi/cc
2.03E-13+/-122%
2.66E-13+/-103%
0+/-21U
3.13E-13+/-93%
4.69E-14+/-365%
1.09E-13+/-1B8%
4.69E-14+/~365%
2.66E-13+/-103%
4.69E-14+/-365%
4.69E-14+/-365%
0+/-21U
4.22E-13+/-78%
7.34E-13+/-57%
1.56E-13+/-145%
4.69E-14+/-365%
4.69E-14+/-365%
2.03E-13+/-122%
1.09E-13+/-188%
2.03E-13+/-122%
2.66E-13+/-103%
2.66E-13+/-103%
1.41E-12V-40%
7.81E-13+/-55%
2.03E-13V-122%
4.69E-14+/-365%
1.56E-13+/-146%
4.69E-14+/-365%
7.34E-13V-57%
1.15E-11+/-14%
8.55E-12+/-16%

.0016

.0015

.0010

.0008

.0010

.0009

.0012

.0016

.0003

.0004

.0002

.0006

.0003

.0002

.0003

.0010

.0003

.0002

.0003

.0004

.0004

.0110

.0002

.0007

.0007

.0006

.0005

.0009

.0020

.0027



00
ro

Table 10, cont

Date/Time

8106100945
8106101231
8106101411
8106231028
8106231146
8106231407
8106300931
8107070919
8011130845
8011131030
8011131445
8011131507
8011140735

Date/Time

Composite Sample

Location

Drilling Borehole 15
Drilling Borehole §7
Drilling Borehole 18
Earth City Background
Inside Shuman
Taussig Rd Background
Borehole 132
Old St. Charles Rd Bkg
Area I/ Near Road
Area 1 Highest Ext. Level
Area 2 Highest Ext. Level
Area 2 Suspected Surface Mat,
Inside Shuman Building

Location

All Onsite Samples

7 Day Activity

uCi/cc
2.66E-13+/-103%
4.22E-13+/-78%
4.22E-13+/-78%
1.09E-13+/-188%
1.98E-12+/-33%
4.69E-14+/-365%
4.69E-14+/-365%

WL

.0012

.0015

.0012

.0005

.0011

.0005

.0006

.0017

.017

.014

.019

.038

.031

Isotopic Activities

U-238 Ra-226
m̂  ̂  ̂  •» ̂  ̂ m ̂ •• •• mm^m •• ̂ •• •» ̂  ̂ •• — —• •• ̂  ••

9.1E-14+/-1% 4.3E-14+/-1*

Note: Individual sample sensitivities are low due to short sampling time. However,
all gross alpha activities except two are less than the maximum permissible
concentrations (MFCs) for U-238 or Ra-226, for unrestricted areas, as listed
in Appendix B, Table II, of 10CFR20. (These MFCs are 3.0E-12 uCi/cc for
either nuclide.) The two exceptions occurred when drilling through contaminated
materials.



Gamma Analysis of High Volume Air Samples for Rn-219 Daughters (Pb-211)

Table 11

Date Time Location

Sample Activity (uCi/cc) at
405 KeV 427 KeV 832 KeV Average
(3.4% ab) (1.8% ab) (3.4% ab) uCi/cc

6/3

6/4

6/4

6/18

C. /OQ

14:

8:

12:

14:

1 O.

21

31

30

00

•yi

Base

Base

Base

Base

Ra c A

4 (Area 2, iOOP)

1 (Area 2, OOOJ)

4

4

£ (Area 1 Mftn&l

2

5

1
5

Q

.3E-10

.7E-11

.OE-9

.6E-10

np-i i

8

4

.9E-10

.8E-10

2

9

4

i

.5E-10

.3E-10

.6E-10

TP_I n

2.4E-10

5.7E-11

9.5E-10

5.0E-10

i i F-i n

00
u>



Table 12: Priority Pollutant Analyses of Auger Hole and Leachate Sludge Samples

Results of dierdaal Analyses of
West Lake Landfill

7 July 1981

1
•

1•l
1.1
1
1
1
•

1
1

1
1
1
1
1
1

Parameter

Antimony

Arsenic
Berylliun
Cadmium

Chronivrn

Copper

Cyanide

Lead

Mercury

Hidcel

Seleniun

Silver

TViallion

Zinc

• WTP
BH-2 -
BH-13 -
BH-25 -
BH-31 -
BH-35 -

Units

rag/kg

rogAg

mgAg

nig/kg

rngAg

mgAg

mgAg

mgAg

mgAg

ma/kg

mgAg

mjAg

mgAg

mgAg

WTP*

0.
0.

0.
0.

1.
0.

0.

19.

5

3.

0.

0.

14.

41.

077

62

038

052

41

Bi-2

0.268

6.0

0.12

2.2

40.9

459 1039

10 0.028

7 356

00

12

134

0

0.22

2C.O

1.6

0.580

10.0

4 246

* W-13 ' BH-25 *

0
7

0
2

34

88

0

431

0

45

1

0

2

270

Waste treatment plant leachate
Auger hole 2, Area 2
Auger hole
Auger hole
Auger hole
Auger hole

13, Area
25, Area
31, Area
35, Area

2
1
2
2

n M

.325 0

.0 2

.24 0

.3 2

7

23

.12 1

49

.36 0

.1 11

.2 , 1

.369 0

.0 <0

180

sludge

.355

.0

.18

.27

.0

.2

.61

.0

.14

.3

.2

.165

.1

BH-31*

0.218

4.0

0.20

4.0

26.2

131.6

0.376

251.6

0.10

4

1.2

0.264

0.6

89

EH-35*

21

1

0

37

215

356

0

1490

0

218

0

0

3

2395

.0

.0

.14

.5

.97

.84

.0

.9

.409

.5



OF ORGANIC PRIORITY PCLLUTN/T ANALYSIS

i
i

i
i
i
i
i
i
i
i
i
i
i
i

CLID/T West Lake

CLIENT I.D. H.T.P. (NPDES)

IKT I.D. »569

19B1

ANALYSIS OXPLBTED 6 Julv 1981

ACID g>gq>p6

2,4,6-trichlorcphenol
o-chlor o-n*-cr eaol
2-chlorophenol
2,4-dichloi:opher>ol
2,4-dime thy Iphenol
2-nitrophenol
4-nitrophenol
2,4-<Jinitrophenol
4,6-dinitro-o-cr«
pentachlorophenol
phenol

ND - Less than 1 pg/1
* - Leas than 25 pg/1
** - Less than 250 v»g/l

ND

ND

ND

ND .

ND

8.1
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SLmWtf OF ORGANIC PRIORIT* POLLUIW7T ANALYSIS

CLIP/T West Lake

CLIENT I.D. W.T.P.

IWT I.D.

(NPDES)

K569

acenaphthene
benzidine •—
1,2,4-tr ichlorobenzene

hexachlorobenzene

hexachloroe thane

bis(2-chloroethyl)ether

2-chloronaphthalene

1,2-<J ichlorobenzene

1,3-dichlorobenzene

1,4-dichlorobenzene

3,3'-<3ichlorobenzidine
2,4-dinitrotoluene

2,6-dinitrotoluene

1,2-diphenylhydrazine

fluoranthene
4-chlorcphenyl phenyl ether

4-bromophonyl phenyl ether
bis (2-chloroisopropyl)ether

bis(2-chloroethoxy)methane
hexachlorobutadiene

hexachlorocyclopentadiene

isophorone

naphthalene'

bis(chlorcnethyl) ether «.

H) - Less than 1 pg/1
* - Less than 10 pg/1

•• - Less tlian 25 pg/1

_DATE SAMPLE RECEIVED 6 July 19B1

DATA ANALYSIS COMPLETED 22 July 1981

BASE/KEUTRAL COMPOUNDS

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

**

nitrobenzene
N-ni trosod ime thy lamine

N-n i trosod iphenylamine
N-ni trosodi-n-propylamine
bis(2-ethylhexyl)phthalate

butyl benzyl phthaLate
di-n-butyl phthaLate
di-n-octyl phthaLate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene —
benzo(b)fluoranthene1

benzo(k)fluoranthene
chrysene
acenaphthy lene
anthracene
benzo (g.h.i.) perylene

fluorene
phenanthrene

dibenzo (a,h)anthracene

indeno(l,2,3-c,d)pyrene
pyrene
2,3,7,e-tetrachlorodibenzo-

p-dioxin

ND

•*

tienzo(b) fluor anthene and benzo (k) fluor anthene could not be resolved, values reported
indicate the sun of both ccrpounds.



CF ORGANIC PRJCRTn POLLUTANT ANALYSIS

CLIENT West Lake

CLIENT I.D. W.T.P.

FK: I.D.

(NPDES) SAMPLE RECEIVED

#569 CATC AhCkLYSIS QOgLCTg) 24 JUly 1981

aldrin

dieldrin

chlordane

4,4'-DDT

4,4'-DD£

4,4'MDD
endosulfan I

endosulfan II

endosulfan sulfate

endrin

endrin aldehyde

hepbachlor

heptachlor epoxide

PESTICHES

ND

ND

ND

ND

ND

•-BHC

b-ac
d-BHC

g-BHC

PCS - 1242

PCS - 12S4

PCS - 1221

PCS - 1232

PCB - 1248

PCS - 1260

PCB - 1016

toxaphene

uq/1
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND - Less than 1 wq/1
• - Less than 10 wg/1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

CLiia/r West Lajce

CLIENT Z.D. W.T.P.

WC l.D. *569

acrolein
acrylonitrile
benzene
carbon tetrachloride
chloroheiv^enc
1, 2-dichlorocthane
1,1, 1-tr ichloroe thane
1 , 1-d i ch lor oe thane
1 , 1 , 2-tr ichloroe thane
1,1,2, 2- tetrachloroe thane
chloroethane
2-chlorou'Uiylvinyl ether
chLorofonii
1 , 1-di chloroethylena
1, 2-trans-dichloroetnylene

OF ORGANIC PRIORITY POLLUTANT ANALYSIS

(NPDES) OWE SAMPLE RECEIVED 6 July 1981

OKIE ANALYSIS COMPLETED 5 August 1981

VDLATTLES

** 1,2-dichloropropane
** 1,3-dichloropropylene1

2.0 ethylbenzene
* methylene chloride

ND methyl chloride
ND nethyl bromide
ND brorroform
ND dichlorobrctncmethane
ND trichlorofluorone thane
ND dichlorodifluorcnethane
* chlorodibrcrofnethane
* tetrachloroethylene

4.3 toluene
ND trichl£>roethylen«
* vinyl chloride

ND
*

ND

15.6
*

*

ND

ND

2.3
*

ND

ND

1.8

ND

*

ND - Less than 1 pg/1
* - Less than 10 pg/1

•• - Less than 100 pg/1

<,3-cis-dichloropropylene and 1,3-trans-dichloroprcpylene could not be resolved,
values 10^01 ted indicate the sin of both coopounds.

SB



SLM^RY QP ORGANIC PRIORITY POLLOTAtfT ANALYSIS

West Lake

CLIENT I.D. BH-2 (NPDES) _ »TB SVff-LE PBTETVTO 6 July 1981

I.D. *570 CMS *NM*SIS ncxPLgTED 16 J^Y 1981

I ACID 0>ffOJPS

.
I 2,4,6-tr ichlorophenol

o-chloro-iti-creaol
2-chlorophenol
2,4-dichloiOphenol

2-nitrophe«)l
• 4-nitrophenol

2,4-dinilrophenol *__
4,6-<3lnltro-o-cr««ol rff?
pcntactilorophenol IPI
phenol . 7.8

I

I
ND - Less than 1
• - Less than 2

•• - Leaa than 250
• • - Less than 25

I

I

I

I

I

I 89
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SLMWKY OF ORGANIC PRIORITY POLLLfTANT ANALYSIS

West Lake

BH-2

#570

bcruirUne

1 , 2 , 4-t r ich lorobenzene

hexach lorobenzene

he xachloroe thane

bis (2-chloioethyl ) ether
2-chloronaphthalene
1 , 2-didilorobenzene

1, 3-dichlorobenzene
1, 4-dichlorobenzene
3, 3'-<Ud>loi obenzidine
2, 4-dinitrotolucne

2,6-dinitrotoluene

1 , 2-dipheny Ihydr azine

floor an thene

4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis (2-chloroisopropyl) ether
bis (2-chloroetnoxy) methane
hexachlorobutadiene
Itexachl or coj-clopen tadiene

isophorone

bjs ( d-il or aicthyl) ether

re - Less than 1
• - Less than 10 pg/1

•* - I«ss tlon 25 pg/1

SAMPLE RECEIVES 6 July IQtn

ANALYSIS ODMPLgTED 22 1981

BASE/VCLTTRAL OOgQUNDS

ND
»*

ND

ND

ND

ND

ND

ND

ND

**

ND

ND

ND

ND

ND

ND

HP

ND

*•

nitrobenzene
M-ni trosodijnethylamine

N-n i trosod ipheny lamlne
»t-ni trosod i-n-propy lamine
bis(2-ethylhexyl)phthalate
butyl benzyl phthalate
di-n-butyl phthaLate
di-n-octyl phthalate
diethy1 phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(k)flooranthene
chrysene
acenaphthylene
anthracene
benzo (g.h.i.) perylene
floorene
phenanthrene
dibenzo (a,h)anthracene
Indeno(1,2,3-c,d)pyrene
pyrene

2,3,7,8-tetrachlorodibenzo-

p-dioxin

Benzo(b)flooranthene and benzo (k)fluoranthene could not be resolved, value* reported
indicate the sun of both ccrpounds.
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SlWJtt CF CFCAKIC PRIORITY FQLUTTWT ANALYSIS

CLIPJT West Lake

CLIENT l.D. BH-2 (NPDES)

BMC l.D. *570

OKIE SAMPLE RECEIVED .Tnlv 1581

•Idrin

dieldrin
chlordane
4,4'-DOT

4,4'-DDE

4,4'-DDO

endoeulfan I
eodbsulfan XI

eodbsulfan sulfate
endrin
endrin aldehyde
heptachlor
heptachlor epoxide

DAIE ANALYSIS OOMPLglg) 24 19S1

PESTICICES

ND

fr-BlC

b-BHC

KD

ND

ND

ND

9-BC
PCS - 1242

PCS - 1254

PCB ̂  1221

PCS - 1232

PCB - 124B

PCS - 1260
PCB - 1016

toxaphene

uq/1
«

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND - Less than 1 vg/1
* - Less than 10 pg/1
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Sl**Wtt OF ORGANIC PRIORITY POLLUTANT ANALYSIS

CLIIJJT

we i.n.

West Lake

jciolcin

acrylonitrile

beruono
cat Ion

chlorotvnjenc

1,2-dichloro

1,1, 1-trichl

1,1-Jichloro

1,1,2-trichl
1,1,2,2-tetr

chloroothane
2-cl.lorxx.L

chloroform

' I.D. BH-2

D. *570

He

tachlor ide
enc
iroo thane
•hloroe thane
iroe thane
h lor oe thane
trocliloroe thane
ne
hylvinyl ethcx
i
rocthylene
dichloroethyl«^ne

(NPDES)

&£L
• *

**

1.4
*

1.9

7.1

ND

ND

ND

ND
*

ND

6.2

ND

3.4

DATE Si

DATE Al

VDLAT1LES

i

1

1

1

1

<

I

<

<

1

1

I

>

1981

DATE WW*YSIS OCWPLETID 5 August 1981

1,2-dichloropropane
1,3-dichloropropylene
ethylbenzene
nethylene chloride
methyl chloride
methyl bromide
bromoform
dichlorobrcfrore thane
trichlorofluorome thane
dichlorodi fluor one thane
phlorod ibromomethane
tetrachloroethylene
toluene
trichloroethylene
vinyl chloride

ND - Lees than 1 wg/kg
• - I-ess than 10 wgAg

•• - Less thun 100 wgAg

1l,3-cis-dichloropropyJene and 1,3-trarxs-dIchloropropylene could not be resolved,
•'-' s reported indicate the sum of both compounds.

ND

1.2

21.4

13.1

ND

ND

2.4

ND

1.7

7.3

1.7

92



SUtttRY OP ORGANIC PRIORITY POLLLTD^T ANALYSIS

CLILXT West Lake _

CLIENT X.D. BH-13 (NPDES) p^g ^^^ RECEIVED 6 July 198i

X.D. *571 QMS WWL»IS OOHPLETg) 16 July 1981

ACID OCMPOLMaS

1 yg/1
2,4,6-trichlorophtnol ND

M3 - Less than 1 pq/1
• - Less than 25 vg/1

•• . Leaa than 250 ng/1

93

o-chloro-m-creaol ND
2-chloraphenol ND
2,4-dichloi-aphenol ND

2,4-diflwthylphenol ND
2-nitraphenol HP
4-nitrophenol 1
2,4-dinltrophenol ND_
4,6-<Jlnltro-o-cretol ND
pentAchlorophenol ND
phenol ?.6
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CLIIIfl1

SlfrMNIY OP ORGANIC PRJCKITY POLLUTANT ANALYSIS

West Lake

Cl.lll*r I

we I.D.

BH-13

1 , 2, 4-U ichlorcbenzene
hexachlorobcnzene
he xaohloroe thane
bis (2-chloroethyl ) ether
2-chloronaphtnalene
1, 2-dichlorobenzene
1 , 3-dichLorobenzene
1,4-dichlorobenzene
3, 3'-<1ichloioI>enzidine
2,4-dinitrotolucne
2, 6-dini t rotol ucne
1 , 2-diphenylhydraz ine
floor an thene
4-chlocophenyl phenyl ethter
4-bronojihonyl pl-jenyl ether

•

bis (2-chloroisopropyl) ether
bis (2-chloroethoxy) methane
hexachlor obu tad i ene
l»exadilorocyclopentadiene
isopliorone

's (dilca-uicthyl)cther

(NPCES) CATE SAMPLE RECEIVED 6 JUly 1981

ANALYSIS OGHPLEIg) 22 1981

BASE/NHffRAL OCMPOJND6

ND

ND

ND

ND

ND

ND

**

ND

ND

**

nitrobenzene
N-nitrosod lire thy lamine
N-ni trosod i pheny lamine
N-ni tr osod i-n-pr opy lamine
bis (2-ethylhexyl)phthalate
butyl benzyl phthaLate
di-n-butyl phthaLate
di-n-octyl phthaLate
diethyl phthalate
dirothyl phthaLate
benzo (a) anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo (k) fluoranthene
chrysene
acenaphthylene
anthracene
benzo (9-h.i.) perylene
fluorene
phenanthrene
dibenzo (a,h)anthracene
Indeno (1,2,3-c,d) pyrene
pyrene

2,3,7,8-tetrachlorodibenzo-
p-dioxin

yg/1

**

10.1

ND

ND

ND

ND

ND

ND

.ND

ND

*•

to - Less than 1 p«j/l
* - t<ess than 10 »ig/l

•• - Less tlwin 25 M9/l

Bento(b)fluoranthene and benzo(k)fluoranthene could not be resolved, values reported
indicate the sun of both compounds.
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KMttKY OP ORGANIC PRIORITY POLLUIANT ANALYSIS

CLIENT West L^6

CLIENT I.D. HH-13 (NPDES) DATE SAWLE RECEIVED 6 Jul'

HC I.D. »571 DATE ANALYSIS COMPLETED 24 '

PESTICIDES

pq/1
aldrin * «-BHC
dieldrin * b-BHC

chlordane m d-BHC

4.4--DDT * Q-BHC

4,4'-DQE * PCB - 1242

4.4--DDD * PCB - 1254

endoeulfan I * PCB - 1221

endosulfan II * PCB - 1232

endoeulfan sulfate * PCB - 1248

endrin * PCB - 1260

endrin aldehyde * PCB - 1016

heptachlor * toxaphene

heptachlor epoxide *

ND - Less than 1 pg/1
* - Less than 10 ng/1

95

y 1981

July 1981

wq/1

*

*

«

ND

ND
f

ND

ND

ND

ND

ND

ND



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a»*WW OF

CLIOVT West Lake

CLIENT I.D. ^-13

RM: I.D. H571

acrolein

acrylonitrile

benzene

carbon tetrachloride

chlorobenzene

1 , 2-dichloroethane

1,1, 1-tr ichloroethane

1 , 1-dichloroe thane

1,1,2-trichloroethane

1, 1 , 2, 2-tetrachloroethane

chloroethane
2-clUorocUiylvinyl ether

chloroform

1. 1-dichloroethylene

1, 2-traAs-dichloroethylene

ND - less than 1 vg/fcg
* - Less than 10 vg/kg

•• - Less than 100 vg/kg

1,3-cis-dichloropropylene and 1,
values tested indicate the sun

•^^^^^—^^— -^^••^•l̂ H^M^HI^^^g^^MMfc

ORGANIC PRIORITY POLLUTANT ANALYSIS

(NPDES) DATE SAMPLE RECEIVED 6 ^ulv 19 81

DATE ANALYSIS COMPLETED 5 A^T^t I9fil

VOLATILES

vg/1 yg/1
•* 1,2-dichloropropane _ JJTJ

*• 1,3-dichlorcpropylene *

ND" eLhylhenzene ^ t$

• methvlene chloride ND

ND methyl chloride *

ND aethyl bromide *

ND brojroform ND

ND dichlorobrcmomethane ND

ND trichlorofluorcnvethane 33.8

ND dichlorodifluorcmethane *

* ch lor odibronone thane Id

ND tetrachloroethylene 4.6
7.8 toluene ND

ND trichloroethylene 1.8

ND vinyl chloride *

3-trans-dichloroprcpylene could not be resolved,
of both oonpoundfi.
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SimUtt OP ORGANIC PRIORITY POLLUTANT ANALYSIS

CLIENT V/est Uke

n TFVT T n BH-25 (NPDES) rtvrv CAMPTJT &WWi t«14 A • W* U^^ B 3nrtr A^b IV

FMC I.D. *572 DATO ANMJKIS

ACID OCMPOLK3S

2,4, 6- tx ichlorophenol
o-chloro-ro-creaol
2-chlorophenol
2 , 4-«J ich loirophenol
2 , 4-d bne thy Iphenol
2-fiitrcpheool
4-nitrophenol
2,4-dinitrophenol
A t-J\ \ \ »- 1* i O^«* I t f iX Cfc v^\**»» O0O A

pen tachlor opherx)!
phenol

EX2IVED 6 July 198r

CCHPLETED 16 JulY W81

nqA

ND

ND

ND

ND

ND

ND
*

**

•*

ND

52.8I
ii

I
I
I
I
I
I
I
I
I

K> - Less than 1 pg/1
• - Leas than 25 wg/1
•• - Less than 250 vg/1
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SJL>MMIY OF ORGANIC PRIORITY POLLUTANT ANALYSIS

CUINT West Lake

I.D.

RC I.D. «»572

(NPDES) DATE SAMPLE RECEIVED 6 •r-:1 T 1981

accrual II n-ne

IvnzMino

1,2,4-tr ichlorobenzene

hexachlorobcnzene

hexachloroetrune
bis (2-chloioethyl)ether

2-ct i lor onaph t ha 1 ene
1,2-<3 ichlorobenzene
1,3-dichlorobenzene
1,4-d i ch lot obcnzene

3,3'-<Uchloiobenzidine
2,4-dinitrotolucne
2,6-dinitrotoluene

1,2-diphenylhydrazine
fluoranthene
4-ctilorophenyl phenyl ether
4-brcraophenyl piienyl ether
bis (2-chloroisopropy 1) ether
bis (2-chloroethoxy)methane
hexachlorobutadiene
itexaciilorocyclopentadiene
isophorone

nar^rJwilone'
bis (chloroicthyl) ether

1 MJ - Less than 1 vq/l
• - Less Uun 10 pg/1

•• - Less tluan 25 n9/l

DATA ANALYSIS COMPLETED *= -«ly 1981

BASENEUTRAL OCMPOUNDS

|tq/l

ND

ND

ND

ND

HD

ND

ND

N

**

nitrobenzene
N-ni trosodimethy lamine

N-nitrosodiphenyLimine
N-nitrosodi-n-propyLaiTu:.-*

bis (2-ethylhexyl) phthila ̂ e

butyl benzyl phthaLate
di-n-butyl phthaLate
di-n-cctyl phthalate
diethyl phthalate
dune thy 1 phthalate
benzo(a) anthracene
benzo(a) pyrene
benzo (b)fluoranthene
benzo(k)fluoranthene
chrysene
acenaph thy lene
anthracene
benzo (g.h.i.J perylene

fluorene
phenanthrene
dibenzo (a,h)anthracene
indenod,2,3-c,d) pyrene

pyrene
2,3,7,8- tetrachlorodiber^&-

p-dioxin

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

**

ND

Tienzo(bjfluoranthene and benzo(k)fluoranthene could not be resolved, values reported
irklicate the sun of both compounds.

v*r
'•VP.

~v"

98



SUfttK

• CLIENT West Lake

CLIENT Z.D. BH-25

• PK: I.D. #572

1

• aldrin

_ dieldrin

• chlordane

4,4'-DDT

|
4,4'-DOE

'
4 (4'-DDD

• endosulfan I
* endosolfan II

1endosulfan sulfate

endrin
_ endrin aldehyde
• •
| heptachlor

heptachlor epoxide

1

1
| W - Uss than 1 vq/l

• - Less than 10 vg/1

1

1

1

1

1

1

OF ORGANIC PRICHm PQLUraNT ANM^SIS

(NPDES) OKIE SAMPLE RPTTTVP3 6 July 1981

WOE ANALYSIS COMPLETED 24 July 1981

PESTICIDES

yg/1 vg/l
* a-BHC *

ND b-BHC ND

ND d-BHC *

ND q-BHC MD

ND PCS - 1242 ND

ND PCS - 12S4 ND

* PCS - 1221 ND

* PCB - 1232 „ ND

* PCB - 1248 ND

* PCB - 1260 KD

* PCB - 1016 ND

ND . toxaphene ND
*
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SU*Wtt OF ORGANIC PRIORITY POLLUTANT ANALYSIS

CLIENT West Lake

' CLIEJ/T Z.D. EH-25

RKT Z.D. *572

acrolein
acrylonitr ile
benzene
carbon tetraclilor ide
chlorobenzeno
1 , 2-<3 ich lor oo thane
1 , 1 , 1-tr ichloroe thane
1, 1-dichloroe thane
1 , 1 , 2- tr ichloroe thane
1,1 , 2, 2-tetrachloroe thane
chloroethane
2-chloroctliylvinyl ether
chloroform
1. 1-dichloroethylene
J. 2- trans-da ehloroethylene

(NPDES) DATE SAMPLE RECEIVED £ Julv 1981

DATE ANALYSIS COMPLETED 5 August 12/*1

VDLATTLES

yqA Mg/i
** 1,2-dichloroprcpane ^
** 1,3-dichloroprocvlene1 *

1.1 ethylbenzene _2~> j_
* irethylene chloride 11,4

ND methyl chloride *
5.4 methyl bromide *

ND bromofonn ND
ND dichlorobrcmcmethane ND

ND trichlorofluoromethane *
ND dichlorodifluoronethane *

* chlorodibrcranethane ND
ND tetrachloroethylene 48.4
ND toluene 45 ,3

* trichloroeth>'lenfi 4,4
23.1 vinvl chloride *

NT) - Less than 1 w9/kg
* - Less than 10 wg/kg

*• - Less than 100 pg/kg

1,3-cis-dichloropropylene and 1 , 3-trans-dichloroprcpylene could not be resolved,
values reported indicate the sun of both oonpounds.
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Rm\RY QP ORGANIC PRIORITY POLLUTANT ANALYSIS

CLIOfT West Lake

CLIENT I.D. EH-31 (NPDES) p^jg sum RECEIVED 6 J^

PMC 1.0. »573 CMS ANALYSIS gMPLgTEP 1* J^Y 1981

ACID OXPOOOS

2,4,6- tr ichloroprwnol
o-chloro-n-creaol
2-cMorophenol
2,4-dichlorophenol
2,4-dimethylphenol
2-nitrophenol
4-nitrophenol
2«4-dinitrophenol
4,1

pen tach lor ophenol
phenol

ND - Less than 1 vg/1
• - Less than 25 wg/1
•• - Less than 2SO wg/1

*
^̂ M

ND

26.0

ND
ND

ND

ND

2.6
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SlfMNOf OF ORGANIC PRIORITY POLLUTANT ANALYSIS

West Lake

CLIOTT I.D..

RK: I.D.

EH-3I (NPDES) DATE SAMPLE RECEIVES 6 July 19 Bl

»573

Ivnzidine
1 ,2,4-trichlorobenzene
hcxachlorobcnzene

bis (2-chloroethyl ) ether
2-cf i Lor onaph tha 1 ene
1, 2-dichlorobenzene
1, 3-dichlorohenzene
1 , 4-diclilorobenzene
3, 3'-dichJoroL>enzidine
2,4-dinitrotolucne
2,6-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-ctiloropiienyl phenyl ether
4-bronophenyl plienyl ether
bis (2-chlotoisopropyl) ether
bis (2-chloroethoxy)me thane
liexoctilorobutadiene
Itexdchloroc^'clopentodiene
isophorone

thjn
• - Less thjn 10

•• - Less tlon 25 Hg/l

tATA ANALYSIS OOMPLEIg) 22 July 1981

BASE/KELrTRAL OCMPOUND6

nn

JJD

_ND_

_ND

MT>

**

nitrobenzene
N-ni trosodimethylamine
N-ni trosodiphenylamine
H-ni trosod i-n-profy lamine
bis(2-ethylhexyl)phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo (a)anthracene
benzo(a)pyrene
benzo (b)fluoranthene
benzo(k)fluoranthene
chrysene
•cenaphthylene
anthracene
benzo (g.h.i.) perylene
fluorene
phenanthrene
dibenzo (a,h)anthracene
Indeno(1,2,3-c,d)pyrene
pyrene
2.3,7,8-tetrachlorodibena?-

p-dioxin

tjg/1

•**

16.2

ND

1.4

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

*•

benzo(h)fluoianthcne and benzo (k)flooranthene could not be resolved, values reported
indicate the sum of both compounds.



OF ORGANIC PRIORITY POLLUTANT ANALYSIS

I

CLIENT West

CLIENT X.D. BH-31

Jt-C I.D. #573

aldrin
dieldrin
chlordane
4,4'-DDT

4,4'-DDE

4,4'-DDO

1
endosulfan X
endosulfan II
endosulfan sulfate

1 endrin
endrin aldehyde

| heptachlor
heptachlor epoxide

(NPDES)

ND

ND

ND

ND

ND

ND
*

*

*

*
*

ND
*

IATE SAVFLE RECEIVED 6 J^Y 1981

WOE ANALYSIS COMPLETED 24 July 1981

PESTICIDES

nq/1

•-BHC *

b-fiHC ND

d-BHC 8.?

q-BIC ND

PCB - 1242 NH

PCB - 1254 NO

PCB - 1221 >^n

PCB - 1232 ND

PCB - 1248 flj)

PCB - 1260 NJ3

PCB - 1016 j£)

toxaphene ^
"

I

I

I

I

I

I

I

I

ND - Less than 1 vg/1
* - Less than 10 pg/1
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SU*WW CF ORGANIC PRIORITY HXU/TANT ANALYSIS

CLIENT West Lake

CLIENT I.D. B4-31

RMC I.D. *573

acrolein
acrylonitrile

benzene
carbon tettacliloride
chlorobenzene

1,2-dichloroethane
1,1,1-tr ic±iloroeU".ane
1,1-dichloroethane
1,1,2-tr ichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-chlonx-tliylvinyl ether
chloroform
1,1-dichloroethylene
1, 2-trani-dichlorocthylfene

ND - Less than I v9/kQ
• - Less than 10

*• - Less than 100

(NPDES)

yg/1

ND

9.6

4.2

1.4

NL>

ND

ND

3.1

ND

40.2

DATE SAMPLE RECEIVED 6

JDATE ANALYSIS COHPLEIg? 5 August 1981

VOLATILES

1,2-dichloropropane
1,3-dichloropro5vlene
ethylbenzene
methylene chlnride
methyl chloride
methyl bromide
bronoform
dichlorobrortome thane
trichlorofluorone thane
dichlorodifluorone thane
ph lorod i br oncroe thane
tetrachloroethylene
toluene

tr ichlor oe thy lene
vinyl chloride

kg/1

30.4

ND

2.6

ND

19.3

30.9

13.1

^.S-cis-dichlorooropylene and 1,3-tranfl-dichloroproEylenc could not be resolved,
values reported indicate the sun of both ooqpounds.
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I
&**VUW OP ORGNNIC PJUORTW POLLLTAtfT ANALYSIS

| CLIiyr West Lake

_ CLIENT I.D. BH-35 t*O* Sf#fl£ P"^IVED 6 ^^Y 1981

* I*C I.D. *574 J^^S ANALYSIS OCHPLCTED 16 July 1981

• ACID OXPOKPS

I 2,4,6-tr ichlorophenol

I

I

I
_ ND - Less than 1 vg/1
• • - Less than 25 pg/1
• •• - Less than 250 wg/1

I

I

I

I

I

I

I o-chloro-tn-cresol ND
2-chlorophenol 1414.7
2,4-dichloi-c3Fherol ND

| 2,4-dimethylphenol ND

2-nitrophenol ND

• 4-nitropheool ^_

2,4-dinitrophenol **

• 4,6-<llnitro-c-creaol ^_

• pentAChlorophenol *
phenol 159.0
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OF ORGANIC FRIOHXTY POLLUTANT WiLYSIS

CI.UW West Lake

cui>/r I.D._

WC I.D.

BH-35 (NPDES) DATE SAMPLE RECEIVED 6 July 1981

»574

IvnziJino

1,2,4-trichlorobenzene
hexjchlorobenzene

nexachloroethjne
bis(2-chloroethyl)ether

2-ctiloronaphthalene
1,2-diciilorobenzene
1,3-dichlorobenzene
1,4-dictilot oLxnzene

3,3'-v1idiloi odenzidine
2,4-dinitiotolucno
2,6-dinitrotoluene

1,2-diphenylhyJrazine
fluoranthene
4-chlorophenyl phenyl ether
4-brcnophenyl pi>enyl ether
bis (2-chloroisopropyl) ether

bi s{2-chloroethoxy)methane
hexactilorobutadiene
luexachl oroc^-cl open tad iene
isophorone

b'fs (chloraicUiyl) ether

ND - Less Ihjn 1
* - Less than 10 pg/1

•* - Less tlun 25

DATA ANALYSIS CDMPLEHD 22 July 1981

BASE/NEUTRAL CXMPOWDS

Pi/1

ND

ND

ND

ND

ND
ND

**

nitrobenzene
N-nitrosodimethylamine

N-ni trosodiphenylamine
N-n i trosod i-n-propylamine
bis(2-ethylhexyl) phthalate

butyl benzyl phthalate
di-n-butyl phthalate

di-n-cctyl phthalate
diethyl phthalate
dimethyl phthalate

benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(k}fluoranthene
chrysene
acenaphthyIene

anthracene
benzo (g.h.i.) perylene

fluorene
phenanthrene
dibenzo (a,h)anthracene
indeno(1,2,3-c,d) pyrene

2,3,7,8-tetrachlorodibenzo-

p-dioxin

18.4

ND

WD

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
*

ND

ND

"Sienzo(b) fluoranthene and benzo(k) fluoranthene could not be resolved, values reported
indicate the sum of both compounds.
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OF ORGANIC PRIORITY POLLUTANT ANALYSIS

CLIQfT West Lake

CLIENT I.p. BH-35 (NPSES) gag SAMPLE RECEIVED,

K574fMT I.D. ANALYSIS

PESTICIDES

aldrin
dieldrin
chlordane
4,4'-DOT

4,4'-DOE

4,4'-DDD

endosulfan I
endosulfan II
endosulfan sulfate
endrin
endrin aldehyde

heptachlor

heptachlor epoxide

ND

40

ND

ND

ND

ND - Less than 1 yg/1
* - Less than 10 ug/1

a-BHC

b-BHC

d-BHC

g-BHC

PCB - 1242

PCB - 12S4

PCS - 1221

PCS - 1232

PCB - 1248

PCB - 1260

PCB - 1016

toxaphene
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ND
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West Lake

CLIENT X.D. E"-35

jcrolein

Crylonitrile

nzene

Carbon tetracliloride

J^hloroben^enc

1,2-dichloroethane

Bl,1,1-tr ichloroe thane

1,1-dichloroethane

C , 1,2-tr ichloroe thane

,1,2,2-tetrachloroethane

chloroethane
•2-chlorucLliylvinyl ether

chloroform

•l. 1-dichloroethylene

™1, 2-trans-dichloroethylene

I

r - Less than 1
- Less than 10 t>gA9

*• - Less than 100 pg/kg

I

I

I

I

I

OF ORGANIC PRIORITY POLLUTANT ANALYSIS

yq/l
•*
**

15.7

22.4

ND

81.6

ND

18.4

ND

ND

25.1

5.2

7.7

SAMPLE RECEIVES 19S1

DATE ANALYSIS CDMPLETg) 5 August 1981

VDLATILES

1,2-dichloropropane
1,3-dichloroprofylene1

ethylbenzene
tnethylene chloride
methyl chloride
methyl brcrude
broncform
d i ch lor obr cmome thane
trichlorofluorome thane
dichlorodifluoronethane
ph lor od i br onome thane
tetrachloroethylene
toluene
tr ichloroethylene
vinyl chloride

1l,3-cis-<1ichloropropylene and l,3-tran9-dichloropropylene could not be resolved,
values reported indicate the sun of both compounds.

kg/1
ND

57.6

ND

ND

147.9

ND

45.3

277.1

724.9
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Chemical Analysis of Radioactive Material From Areas 1 and 2

Table 13

Concentration in ppm

Offsite Area 1 Area 1 Area 1 Area 2 Area 2
Bkg Surface Surface Borehole Surface Surface

Sample (1101) (1102) (1103) (#104) (1105)

Barium

Lead

Zinc

Sulfate

250

16

132

20

300

15

146

15

1811

108

94

108

2386

121

76

121

1158

11

28

11

1197

50

167

50
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Summary of Background Measurements in the Vicinity of West Lake Landfill,
St. Louis County Missouri

Table 14

Sample Type Earth City
Background Location

Taussig Road Old St. Charles Rock Road

Flux (Av)(pCi/m2.S)

Exposure Rate (uR/hr)

Soil Cone. (Ra-226 pCi/gm)

HVAS (W.L.)

0.50 +/- 54%

10.6

2.6 +/- 23%

1.1E-3

0.58 +/- 27%

8.0

2.5 +/- 19%

5E-3

0.50 +/- 30%

1.7E-3



Target Criteria and Measurements LLDs for West Lake Landfill

Table 15

Soil Contaminants

Nuclide Target Criteria LLD

Ra-226
Total U
U-238
U-235
Th-232
Th-230

5pCi/g
15pCi/g
30pCi/g
30pCi/g
5pCi/g
15pCi/g

IpCi/g
3pCi/g
6pCi/g
6pCi/g
IpCi/g
3pCi/g

Nuclide

Water and Airborne Contaminants

target Criteria LLD

All
Radon Daughters
Ra-226 (water)

Nuclide

All

MFC Unrestricted
0.03 W.L.

3E-8 uCi/ml

External Radiation

Target Criteria

20 uR/hr

20% MFC
0.006 W.L.
6E-9 uCi/ml

LLD
• ̂  •• ̂  ̂  ̂  ̂  ̂  •

4 uR/hr
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APPENDIX I

Radiological Survey Instruments and Methods



i

A. Portable Survey Instrument

The portable survey instruments used at West Lake

included two complete sets of Johnson equipment, which

consist of battery operated rate meters, sealers and alpha,

beta and gamma probes. These systems (see Figure 1-1) are

totally portable and can be used in the field for both

measurements and sample counting.

The alpha probes use a ZnS (Ag) scintillation detector;

I the beta detector is a thin window (1.4mg/cm2 mica) GM tube,

and the gamma detector is a 2" by 2" Nal(Tl) crystal. The

| alpha and beta probes were calibrated with "NBS traceable"

• sources at the RMC calibration facility in Philadelphia and

the gamroa scintillator was cross-calibrated with a primary

I ionization chamber system, described below.

• B. Ionization Chamber System

_ External gamma dose rates were accurately measured with

• the RMC constructed Tissue Equivalent Ionization Chamber

• System (Figure 1-2). This system consisted of a 16 liter

tissue equivalent, gas filled ionization chamber (Shonka

I chamber), a Keithley vibrating capacitor electrometer, a

— printer and battery pack. It is capable of measuring dose

' rates at background levels to a precision of a few percent.

• Since this system is bulky and somewhat fragile, it is

• not as suited for extensive field measurements as a smaller,

lightweight Nal(Tl) portable survey instrument. Therefore,

i 113



I
• the Nal(Tl) detector was used for the majority of the field

gamma measurements. Since this detector's response is

| energy dependent, it cannot be used as a "micro R meter"

_ unless it is initially calibrated for such use.

The calibration performed by RMC consisted of

| accurately measuring the exposure rate at several locations

g at West Lake Landfill, using the Tissue Equivalent

lonization Chamber, then recording Nal(Tl) measurements at

• the same location. In this manner a set of Nal(Tl)

count-rate versus exposure rates were obtained and a uR/hr

| calibration factor established, as shown in Figure 1-3.

I Due to the energy dependence of the Nal detector, this

conversion factor will apply only to the radionuclides and

• geometries for which the calibrations, were made. In the

• case of West Lake, analyses have verified the presence only

of naturally occurring nuclides of the uranium series

I (Ra-226 and daughters), thorium series and potassium.

Therefore, the conversion factor established at West Lake

I will apply only to naturally occurring radionuclides

M distributed in soil.

C. Mobile Lab Gamma Analysis System

The mobile lab gamma analysis system (Figure 1-4)

I consists of a PGT 15% efficient (relative to a 3" x 3"

_ Nal(Tl) crystal) intrinsic germanium (IG) detector, shield

and Tennecomp TP-50 laboratory computer data acquisition
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module. The analysis system was calibrated for all counting

geometries with an NBS supplied Eu-152 source.

I Each count was analyzed by a computer program for

determination of gamma energies and peak areas. All results

I were printed out immediately following analysis on-site, and

_ data was stored on floppy discs for future analysis, as

• needed.

| Samples were sealed in counting containers and stored

• to allow for complete ingrowth of radon and daughters,

whenever possible. In these cases, Ra-226 was determined by

I counting the daughter Bi-214 gamma-ray lines at 609 and 1764

KeV. Pb-214 was determined by the 295 and 352 KeV lines,

I U-238 from its 93 KeV line, Ra-223 from its 270 KeV line,

_ Rn-219 from its 401 KeV line, Pb-211 from its 405 and 832

• KeV lines, Th-227 from its 237 KeV line and K-40 from its

1462 KeV line.

• Typical LLDs for Ra-226 were 0.1 pCi/g in soil and

vegetation, and 0.4 pCi/1 in water. For Rn-219 daughters on

I air filters, LLDs were 0.4 pCi/1. The LLD for U-238 in soil

was on the order of 1 pCi/g.

I
D. Auger Hole Logging System

Detailed logging of selected auger holes was performed

I with the system shown in Figure 1-5. This system consists

of a custom designed EG&G Ortec intrinsic germanium detector

| (10% eff) with a narrow dewar, coupled to a Tracor-Northern

I
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1750 MCA used foe data acquisition and initial field

evaluations. Data was stored on a tape cassette recorder,

then transferred to the lab computer system for final

analysis. The entire system/ including an HIM module power

supply with a bias power supply and amplifier, was powered

in the field by a portable 5000 watt gasoline-driven

generator.

The logging system was calibrated as described in

Attachment 1. Field counting times varied from 2 minutes to

10 minutes at each location, depending upon the level of

activity present. Typical LLDs for this system and

relatively short count times are 0.3 pCi/g for Bi-214, 1

pCi/g for U-238, 0.2 pCi/g for Pb-212 and 0.1 pCi/g for

K-40.

The field use of this system was somewhat limited by

initial failure due to high humidity effects on the pre-amp

components and thermal insulation of the detector housing.

These problems were partially corrected by sealing the

detector in an outer container and allowing dry air to flow

through the container.

E. Radon Analysis Systems

Radon flux was determined using the accumulator system

shown in Figure 1-6, which is similar to those used by

Wilkening [1] and others. Accumulation times varied from 15

minutes to 2 hours. Gas samples were drawn and counted in
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I
I the EDA Radon Detector, usually 2 hours after sampling, to

allow for daughter ingrowth. Standard MSA charcoal

canisters were used for the canister method, as described by

Countess [2] .

F. Alpha-Beta Counting System.

All samples were counted for gross alpha or beta

activity on the Gamma Products low background gas flow

proportional counter, shown in Figure 1-7. The system is

automatic and can be programmed for a variety of counting

parameters.
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Figure 1-1. Portable Survey Instrument Kit.

. . . --- . _..,
Landfill site.

IULCO, neat Ld».e
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Figure 1-3. Ion chamber exposure rates versus Nal (Tl) count rates, West Lake
Landfill site.
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Figure 1-4. Interior of mobile lab showing ganma counting system and other equipment.



Figure 1-5. In-situ auger hole logging system with intrinsic germanium detector
and narrow dewar assembly, data acquisition equipment and storage/
fill dewar.
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Figure 1-7. Automatic beta-gamma gas f low proportional counter.
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I
I INTRINSIC GERMANIUM WELL LOG

_ DETECTOR CALIBRATION

I The intrinsic germanium detector was connected to the

• pulse height analysis system consisting of the following

components:

• Ortec Model 459 High Voltage Power Supply

• Canberra 2011 Spectroscopy Amplifier

Tracer Northern 1750 MCA

| Teletype Model 43 Printer '

• Gain and voltage supply settings were adjusted to

obtain an energy spectrum of 0 to 2000 kev, which

| corresponds to approximately 1 kev per channel.

I Calibration of the well logging system was performed

using the calibration rig shown in Figure 1. This rig is

• constructed as a series of four concentric rings surrounding

• a 6 inch PVC casing. Each ring contains thin plastic tubes

1-1/4" diameter by 36" long. A set of "source rods" and

I "background rods" were prepared and loaded into these tubes

in a variety of configurations for the various calibration

I and test counts.

I The geometry of the rig is such that the distance from

_ the center of the casing (or detector) to the center of the

• • innermost ring is 3.75 inches, to the center of the second

• ring is 5.0 inches, to the center of the third ring is 6.25

I



inches, and to the center of the fourth ring is 7.50 inches.

All voids between tubes were filled with low background

sand. It was determined that the ratio of source volume in

each ring to the total ring area was about 0.6. Hence, when

| source rods were fully loaded into a given ring, the

_ activity counted represented approximately 60% of the total

" area (volume) the detector viewed, and counts were adjusted

•
accordingly.

• Each source tube is a 12 inch high by 1 inch diameter

tube filled with a material containing Eu-152. The source

• material was prepared by mixing the standard Eu-152 source

solution with plaster of paris, at a constant ratio designed

| to give a uniform specific activity of 440 pCi/gram.

• Background rods were filled with "clean" plaster of paris.

Plaster of paris was chosen because of its ease of handling,

I ability to uniformly distribute the source throughout the

material, and its density, which approximates that of common

| soil. (Density of soil, 1.7-2.3 g/cubic cm; density of

_ plaster, 1.5 g/cubic cm; density of sand, 1.4 g/cubic cm)

Four different configurations of source and blank tubes

• were used for the calibration. Source tubes were placed

• three high in one of the four concentric rings of the rig

for each count while the balance of the rig was filled with

• blanks. These configurations correspond to the source

material being a radial distance of 3.75, 5.00, 6.25 and

• 7.50 inches from the detector.
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Each configuration was counted for 900 seconds, and the

• area under each of the eight major Eu-152 photopeaks

determined for each count.

Calculation of counts per gamma per gram was determined

| by the following method:

' NCNTS/GAMMA/GRAM =

• (NCNTS]/[(440pCi/g)(3.7E-2d/s/pCi)(900s)(ABUNDANCEgamma/d)]

For each gamma energy, the net counts/gamma/gram vs

I distance from the center of the detector was listed. These

response curves were then plotted for each energy, for

| distances and activities which extend to zero net counts.

_ This represents an "infinite" distance from the detector.

™ Using these curves, the total counts from the detector to an

• infinite distance was calculated by integrating the area

under the curve using Simpson's rule for approximating

| integrals. Of prime importance is the integral from 2

_ inches to infinity, since this is the area the detector will

I

I

view when placed inside a 4 inch PVC casing.

Finally, the integrated net count/gamma/gram, from 2
i

inches to infinity, was plotted vs energy, for each of the

Eu-152 photons. With this efficiency curve, a specific

I activity in soil (pCi/gram) can be determined from a bore

hole count, assuming the radionuclide can be identified and

I its gamma abundance determined. The calculation is:
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count, with . 95% con£idence
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